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Eliminate  Ignition  Interference  with  the 


New  STACKPOLE  CARBON  AUTO 
SPARK  SUPPRESSORS 


(D)  (E) 


Di'Mgneil  fspi’i'iall.v  to  effectively  suppress  the  hiirh  voltai:e  dis 
elicifire  of  automoliile  iirnition  on  any  ear.  Staekpole  Suppressors 
consist  of  a  resistor  unit  molded  into  a  bakelite  housiiii;  with  eon- 
neetions  nioldfsl  into  the  hakelite  at  the  same  time  .  .  .  assures 
a  solid.  UMilied  strili  lim-  linaffeeted  hy  te  at,  hiirli  huoiiility.  vihr.i 
lion  or  iou».'h  il-.iire  Direel  eleetneal  eontaet  made  from  terminal 
III  resistor  eleiiieiit  ehmiiiatliur  trouhlesonie  steel  wool  and  sprimrs 
Note  eiits  |i  ;iiii|  K  ihove.  Standard  units  have  resist.iiiee  value 
III  .'>  non  titiHiii  .Hill  '20  000  i>loii> 


I  The  bakelite  huh,  which  carries  the  contact,  fully  insulates  the 
moving  contact  and  resistance  element  from  hushimr  and  shaft 
.  .  .  very  necessary  in  a  great  number  of  applications. 

•2.  The  Switch-Operating  cam  is  fastened  directly  to  the  bakelite 
hub  and  therefore,  fully  insulated  from  the  resistani'e  element. 
I’niform  contact  pn-ssure  is  maintained  by  a  specially  designed 
coil  spring  carried  within  the  bakelite  hub— always  maintains 
the  correct  contact  pressure. 

4.  The  newly  designed  contact  maintains  a  true  line  contact  with 
the  resistance  element,  thus  eliminating  any  possibility  of  noise 
due  to  contact  resistance. 

a.  New  type  "P"  resistance  element  made  by  depositing  carlion  on 
high  grade  paper.  Element  is  fired  at  high  temperature  making 
It  permanent  and  unaffected  hy  changes  of  humidity  and 
tem  perature. 


Stackpole  Fixed  Molded  Carbon  Resistors 

Non-inductive  .  .  .  unaffected  b.v  humidit.v  .  .  .  the  standard  of 
comparison  in  the  radio  and  electrical  fields  .  .  .  designisl  for 
voltage  retliicers.  cathoile  bias  resistors,  grid  leaks  and  suppn'ssors. 
tutx-  plate  loads  and  all  radio  and  audio  circuits. 


JVrite  for  descriptive  catalogue 

STACKPOLE  CARBON  COMPANY 

ST.  MARY’S,  PA. 
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Allen-Bradley  Radio  Resistors 


4 

Typa 
ing  n 

J  Bradlayometar  show- 
nounting  with  C-washar. 

Bradlayunit  rasiitors,  stand¬ 
ard  R.  M.  A.  color-codad. 
Furnithad  with  laadt. 


BRADLEYOMETER— TYPE  J 

The  most  compact  continuously 
adjustable  radio  resistor  on  the 
market.  It  is  not  a  film-type  unit — 
the  resistor  is 'solid-molded.  Any  j  resistor— a  solid 

resistance-rotation  curve  shape  is  that  any  rasjstanca-rotation 
obtainable.  Brodleyometer  Type  '*  °^**'''*‘>**- 

JS  is  provided  with  built-in  line  switch.  Types  J  and  JS 
Brodleyometers  ore  attached  to  panel  with  C-wosher— no 
threaded  bushing  and  nut.  Shaft  is  insulated.  Guaranteed 
for  long  life  and  dependable  performance. 


BRADLEYOMETER— TYPE  A 


The  most  outstanding  adjustable 
resistor  for  volume  control.  Avail-  type  ^  resistor-a  column 
able  in  several  standardized  de-  intariaavad 

.  -  ,  J  .  With  silver  disc*  upon  which 

signs  for  volume  and  tone  con-  contact  arm  travals.  Prodacas 
trol  applications.  Allen-Bradley  -"y  rasistanca-rotation  cur»a. 

engineers  will  gladly  co-operate  in  designing  low-level 
tone  compensation  systems  using  the  Type  A  Bradley- 
ometer. 


BRADLEYUNITS 

These  solid-molded  fixed  resistors 

ore  used  by  the  leading  set  fixed  resistor  —  a  loiid 
manufacturers.  They  hove  excep-  “  X**'* 

'  of  manufacturing  aiparianca 

tionally  low  voltage  coefficient.  \%  bahind  tha  dasign  and 
Moisture  and  age  do  not  affect  Bradf.yunit,. 

Brodleyunits,  and  uniformity  of  construction  assures  resist¬ 
ors  that  ore  quiet  in  performance.  Specify  Brodleyunit  re¬ 
sistors  for  stable  receiver  performance  after  long  service. 


RAPHIl 


Bradlay  Supprassors  tor  .vary 
automotiva  application. 


BRADLEY  SUPPRESSORS 

The  prominent  cor  manufacturers 

use  Bradley  Suppressors  for  de-  |o“i7- m“d^°^^utoV.^";: 

pendobility  and  superior  perform-  cawd  in  bakaiit.  tubas  {n^ 

^  •  fragila  caramic  containars). 

once.  They  do  not  open  circuit  in  Thay  turviva  abusiva  traat- 

service;  they  do  not  drop  in  resist-  automotiv.  sarvica. 

once  and  foil  os  suppressors;  they  do  not  foil  from  expo¬ 
sure  to  oil  and  water.  Bradley  Suppressors  do  not  break 
due  ta  car  ar  engine  vibration.  Write  today  for  data  and 
performance  curves  on  resistors  for  your  requirements. 
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The  new  day  of 

Visual  transmission 


WI!  have  been  slow  to  concede  that  television  in  its  pre-1934  forms 
has  been  anything  but  a  crude  scientific  curiosity.  We  have  felt 
that  the  dim,  indistinct,  flitting  shadows  we  had  previously  seen 
on  television  screens,  were  far  from  the  ultimate  requirements  for  popular 
entertainment. 

But  now  new  clarity  of  detail,  new  brilliance  of  illumination,  is  being 
obtained,  as  new  processes  come  to  the  front.  Television  systems  of  the 
scanning-disk,  optical  and  cathode-ray  types  are  all  making  important 
advances  in  picture  value. 

Before  long,  we  think,  we  shall  have  television  w’ith  us  in  real  earnest 
— probably  before  conservative  electrical  and  radio  men  fully  realize 
that  the  new  day  is  at  hand.  No  longer  the  exclusive  property  of  two 
or  three  laboratories,  television  advance  now'  goes  ahead  on  a  hundred 
fronts.  Its  arrival  to  a  waiting  world  cannot  be  far  off.  Next  month 
we  shall  review'  some  of  these  new  systems  that  have  great  promise. 


Meanwhile  television’s  less  nimble  cousin,  facsimile  transmis¬ 
sion,  progresses  to  large-scale  commercial  uses,  as  revealed  on 
the  following  pages.  Picture-transmitting  equipment  costing 
a  million  dollars  to  build,  and  another  million  each  year  to  operate,  is 
now  under  way  for  the  great  newspaper  groups.  New  simplified  home 
apparatus  is  also  being  developed,  so  that  the  dream  of  a  “tabloid  radio 
newspaper,”  printed  from  the  home  radio  set  between  I  and  6  a.m..  Is 
coming  closer.  Facsimile  message  services,  “electric  pens,”  stock  ticker- 
tape,  police-car  records,  all  point  the  way  to  an  important  new  facility  of 
visual  transmission. 

It  may  not  be  very  long  before  these  new'  visual  services, — by  radio 
and  by  wire — may  be  sharing  the  commercial  stage  with  sound. 


COMMUNICATION 


The  full  story  of  the  electron  tube 
in  communication  would  require  many 
volumes.  Today  no  communication  serz’- 
icc  except  the  most  elemental  can  c.vist 
zeithout  amplifiers,  known  as  “re¬ 
peaters."  Telephone,  telegraph,  zoire 
and  zcireless.  broadcast  and  directed 
communication  all  depend  upon  tubes  in 
one  form  or  another.  Dots  and  dashes 
of  code,  transients  of  z'oice  and  music, 
the  fine  lines  of  facsimile  and  photo- 


1T  WAS  IN  THE  TELEPHONE  PLANT  that 

the  vacuum  tube  had  some  of  its  first 
applications.  The  story  of  how  the 
amplifier  made  possible  transcontinental 
telephone  communication  has  been  told 
many  times.  Cities  were  linked  together 
so  that  the  human  voice,  clearly  and  con¬ 
sistently.  could  be  understood  by  per¬ 
sons  hundreds  or  thousands  of  miles 
apart.  Then  by  “carrier”  the  tube  mul¬ 
tiplied  the  carrying  capacity  of  the 
physical  lines.  T<xlay  a  single  pair  of 
wires  carries  simultaneously  three  tele¬ 
phone  conversations  and  fifteen  tele¬ 
graph  channels. 

Another  dazzling  chapter  in  telephone 
communication  was  wTitten  when  the 
land  lines  were  linked  up  with  trans¬ 
oceanic  radio  interconnecting  thirty 
million  telephones  throughout  the  world, 
as  indicated  by  the  chart  on  the  front 
cover  of  this  issue  of  Electronics.  An¬ 
other  landmark  in  communication,  now 
considered  as  commonplace,  was  the 


graph  transmission,  and  finally  the 
fleeting  points  of  light  constituting  a 
telez'ision  image  cannot  transport  their 
messages  of  human  intelligence  zeithout 
the  electron  tube. 

On  the  follozving  pages  caji  he  re- 
viezeed  only  some  of  the  )nany  features 
zvhich  zoill  be  of  particular  interest  to 
the  readers  of  Electron  ic.s.  Together 
they  make  up  the  tremendous  communi¬ 
cations  industry. 


opening  of  ship-to-shore  circuit>.  One 
of  the  most  interesting  and,  to  the  lay¬ 
man,  exciting  places  in  the  entire  com¬ 
munications  industry  is  the  terminus  of 
the  trans-oceanic  and  ship  radio  tele¬ 
phone  circuits  in  the  long  lines  de¬ 
partment  of  the  telephotie  plant.  Here 
operators  are  in  constant  telephone  com¬ 
munication  with  Europe,  .\sia,  the  far 
East,  South  .-\merica,  and  ships  at  sea. 
E.xcept  for  occasional  fading  and  bursts 
of  static  the  listener-in  to  a  Buenos 
.\ires-Xew  York  City  conversation 
would  not  know  but  that  the  communi¬ 
cation  path  lay  across  the  street  instead 
of  through  several  thousand  miles  of 
ether. 

Incidental  to  this  telephone  service 
are  a  number  of  other  electron-tulx;  con¬ 
trolled  devices  such  as  "voice 
scramblers,”  frequency  and  volume  com¬ 
pressors  and  e.xpanders,  delay  circuits, 
voice  operated  relays,  and  automatic 
monitors  all  contributing  to  the 


eccjnomy.  clarity  and  privacy  of  the 
.service. 

Oldest  of  the  electrical  communica¬ 
tion  arts,  telegraphy  has  within  recent 
years  made  application  of  electron  tube" 
in  a  number  of  ways  to  supplement  it" 
classical  electro-magnetic  method" 
which  came  down  from  the  early  day" 
of  Morse  and  Edison. 

lubes  are  now  used  for  “carrier-cir¬ 
cuit”  operation,  for  repeaters,  for  cable 
amplifiers,  for  switching  controls,  and 
for  laboratory  and  testing  operation". 
In  the  latter  work,  the  electronic  os¬ 
cillograph  has  prt)ven  an  invaluable  de¬ 
vice  for  investigating  circuit  and  relay 
operation,  and  for  detecting  troubles  and 
making  adjustments  possible  in  no  other 
way.  A  large  amount  of  experimental 
work  in  electron-tube  circuits  is  now  go¬ 
ing  on  in  the  telegraph  field,  and  it 
seem>  likely  that  shortly  a  much  wider 
use  will  be  made  of  these  devices  in  both 
standard  message  service  and  also  in 
the  many  supplementary  services  which 
the  telegraph  companies  render. 

The  Western  Union  system  makes  Use 
of  a  number  of  eight-channel  two-way 
carrier  circuits  on  lines  more  than  500 
miles  in  length.  On  these  carrier  sys¬ 
tems,  the  channels  are  so  spaced  that 
each  can  carry  a  stjuidard  quadruplex 
telegraph  circuit,  each  serving  two  mes¬ 
sages  each  way,  or  four  messages  simul¬ 
taneously.  Thus  over  a  single  pair  of 
wires  insulated  from  ground,  sixty-four 
simultaneous  message  circuits  can  be 
operated,  the  carrier  multiplication  pro¬ 
viding  sixteen  channels,  each  of  which 
can  l)e  further  split  into  four  independ¬ 
ent  message  paths  by  the  commutating 
quadruplex  device  .standard  in  tele¬ 
graph  practice. 

Such  multi-channel  carrier  circuits 
require  repeater  installations  every  120 
miles,  and  here  again  tube  apparatus 
comes  into  play,  taking  the  place  of  the 
old-line  electro-magnetic  repeaters 
which  are  capable  of  handling  only  the 
ordinary  telegraph  impulses. 

.Another  widely  used  electronic  aid. 
employed  at  many  points  throughout  the 
Western  Union  system,  is  the  single-cir¬ 
cuit  carrier,  which  can  be  .superimposed 
on  a  standard  single-wire  ground-returti 
telegraph  line,  and  serves  to  furnish  an 
extra  two-way  circuit,  which  can  bt. 
treated  at  the  terminal  offices  exactly 
like  a  .standard  telegraph  line.  Some  25 
of  these  single-circuit  carrier  system" 
are  now  in  use  by  Western  Union.  Phe) 
have  proven  especially  valuable  in  loca¬ 
tions  where  there  is  a  sudden  short  rush 
of  seasonal  business,  which  can  be 
handled  with  the  aid  of  the  extra  car 
rier  circuit,  the  apparatus  for  which 
can  be  contained  in  a  single  trunk,  and 
handily  shipped  to  the  point  of  sudden 


TEN-CHANNEL  TELEGRAPH  CARRIER  PANELS 


“ 


Carrier  apparatus  used  by  Postal  Telegraph  Company  for  New  York-Wash 
ington  business;  giving  24  messages  per  wire-pair. 


TELEPHONE  AND  TELEGRAPH  ARTS  FIND 
MANY  ELECTRONIC  APPLICATIONS 
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AN  ELECTRON-TUBE  ART 


lu-avy  trattic.  Siicli  a  siiif'lc-carriiT  cir¬ 
cuit  can  lie  quickly  iini)<)>c(l  upon  any 
telcj^raph  wire  witliout  previoub 
prei)aration  or  halancin.e:,  >o  that  the 
electronic  eciuipment  here  provides  a 
(juick  and  convenient  >uh>titute  tor  an 
extra  physical  line. 

The  Postal  Telejjraph  C'onij)any 
makes  use  of  a  ten-channel  carrier  sys¬ 
tem  from  New  York  City  to  Washinji- 
ton.  In  this  carrier  outfit,  the  ten  two- 
way  message  circuits  are  superimposed 
on  the  rejjular  four  direct-current  chan¬ 
nel-,  so  that  twetity-four  simultaneou- 
messafjes  may  be  transmitted,  each  with 
a  message  speed  of  60  words  per  minute. 
One  repeater  outfit  is  used  near  the 
middle  of  the  Xew  Vork-\Vashinj;ton 
run.  The  carrier  fre(|uencies  are  taken 
from  a  multi-fre«iuencv  ^jenerator,  and 
are  as  follows:  7(K),  ‘HHI,  11(M»,  l.KMt. 

15(K),  17(M).  PHMI,  31(M)  and  3d(M)  cycles. 

Six-channel  carrier  apparatus  in  u-e 
hy  the  Postal  company  employs  fork- 
controlled  freciuency  sources.  Kven  at 
present  low  copi)er  costs,  the  carrier 
system  shows  considerable  economy 
over  the  e(juivalent  physical  wire  cir¬ 
cuits,  and  with  any  return  to  copper 
prices  approaching  the  period  of  great 
business  activity  in  102<),  the  impetu- 
to  Use  carrier  .system  will  he  very  great. 

Vacuum-tube  amj)lifiers  are  now  em¬ 
ployed  on  the  ocean  cables  of  the  W’est- 
ern  Union  group.  These  circuits  are 
also  available  on  occasion  for  the  trans¬ 
mission  of  jtictures  by  f,-icsimile.  at  regu¬ 
lar  ocean-cable  speed  of  transmission. 

A  vacuum-tube  arrangement  has  prii- 
vided  a  simple  and  effective  method  of 
giving  a  “busy  test”  on  operating  multi¬ 
plex  circuits,  without  disturbing  the  cir¬ 
cuit  if  busy. 

In  testing  relays  ami  contacts  and  in 
balancing  lines,  the  cathode-ray  oscillo¬ 
graph  now  has  wide  u.se  on  the  Western 
Union  system  hy  wire  chiefs  and  labora¬ 
tory  technicians  and  provides  a  means 
of  detecting  troubles  and  localizing  con¬ 
nection-  rjuickly. 

FACSIMILE  NOW  IN 
COMMERCIAL  STAGE 

The  FACsiMii.E  tr.wsmission  of  photo¬ 
graphs  is  being  made  ready  on  a  large 
scale  for  several  nation-wi(le  newspaper 
groups.  Early  in  the  year  the  Associated 
Press  announced  that  the  Western  I'dec- 
tric  Company  would  build  for  it  twenty- 
six  photo  transmitting  and  receiving 
units,  to  be  installed  at  twenty-six  prin¬ 
cipal  cities,  each  unit  capable  of  trans¬ 
mitting  to  the  rest  of  the  system,  a  pic¬ 
ture  12  by  17  inches,  the  picture  detail  to 
be  1(X)  lines  to  the  inch.  It  is  understoofl 


that  a  considerable  part  of  this  appara¬ 
tus  is  now  ready  for  installation  and 
will  he  in  regular  service  hy  the  end 
of  the  year,  when  official  announcement 
will  he  m.'ide. 

riie  receiving  etiuijiment  is  under- 
-tood  to  be  of  the  daylight  type,  so  that 
the  machines  operate  in  an  ordinary 
room,  the  cylinders  K-ing  loaded  in 
darkrooms.  .'Standard  i)hotocells  are 
modulated  by  the  reflected  recording 
light  beam,  through  light  choppers.  Syn¬ 
chronization  is  effected  by  tuning  fork- 
in  fixe*d-temperature  containers  at  each 
point.  .\t  the  receiving  end.  light-gate- 
of  the  motion-picture  type  in  turn 
modidate  the  light-beam  projecte*(l  on 
the  sen-itized  jiaper  and  negatives  of 
(|uality  comparable  with  the  original 
j)hot( (graphs,  are  as-ured.  full  17  hy 
12  inch  picture  can  be  sent  in  17 
Tuinutes.  with  a  i)icture  rate  of  one  inch 
|)er  minute,  and  a  top  frecjuency  (jf  24(MI 
cycle-  iK*r  second.  .Xccording  to  the 
original  announcements,  this  facsimile 
e(iuij)ment  for  26  cities  was  to  cost  about 
half  a  million  dollars,  and  the  wire 
charges  and  operating  costs  for  the 
service  would  average  as  much  more, 
each  year.  .\n  important  additional  as- 
jH'ct  of  the  new  facsimile  service  is 
understood  to  he  the  transmission  o‘* 
typewritten  copy  between  various  .\sso- 
ciated  Press  centers.  When  the  system 
is  not  needed  for  transmitting  pictures, 
the  local  correspondent  simply  puts  hi- 
original  “c»(i)y”  into  the  local  trans¬ 
mitter.  and  facsimiles  of  it.  correction- 
and  all.  api)ear  at  the  various  receiving 

I(oint-. 


Meanwhile  the  Heaist  organization  of 
thirty  newsi)apcrs,  together  with  some 
twenty-five  associated  papers,  is  having 
the  Walter  Howey  photo-electric  sys¬ 
tem  of  half-tone  engraving  extended 
for  both  phopjgraph  transmission  and 
photo-engraving  hy  wire,  the  work 
l)eing  directed  hy  Mr.  Howey  who  is 
one  of  the  Hearst  executives. 

The  Hearst  facsimile  system  also 
operates  in  a  daylighted  room,  and  will 
receive  a  {>osith'c  picture  directly  on  the 
machine,  thus  eliminating  the  delays  of 
developing  a  negative,  drying  it.  and 
making  a  positive  print.  Negatives  can 
also  he  received  if  desired,  and  the  ma¬ 
chine  w  ill  work  tdi  either  paper  or  film. 
The  drum  used  is  of  the  -ame  diameter 
a-  the  Associated  Press  drum,  so  that 
the  apparatus  may  be  u-ed  interchange¬ 
ably  if  reejuired.  The  detail  obtained  is 
‘>6  lines  per  inch,  and  a  12  by  12-inch 
I)icture  can  he  sent  in  about  3()  minutes, 
with  a  top  freciuency  of  about  1506 
cycles.  Two  methods  of  synchremizing 
are  used,  one  by  means  of  tuning  forks 
at  each  point,  the  other  hy  means  of  a 
f<(rk-generated  freiiuency  transmitted 
((ver  the  line  with  the  picture.  Already 
pictures  of  high  photographic  quality 
have  been  transmitted  over  2,0(X)  miles 
of  wire,  between  two  of  these  machines. 

Since  the  new  Howey  picture-trans¬ 
mitter  is  an  adaptation  of  the  in¬ 
ventor's  earlier  method  for  engraving 
half-tone  cuts  hy  photocell  control,  pro¬ 
vision  is  made  for  receiving  half-tone 
engravings  directly  on  the  machine, 
from  the  wire,  without  the  intermedi¬ 
ate  delay  of  making  a  negative,  a  posi- 


FACSIMILE  EQUIPMENT  FOR  NEWSPAPER  OFFICE 


Type  oF  photograph  and  ‘‘copy”  transmitter  and  receiver  now  beins  de 
veloped  for  a  nation-wide  group  of  newspapers. 
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tive  print,  and  then  an  acid-etched 
halftone.  Thus  it  will  be  possible  to 
put  a  photograph  on  the  wire  at  the 
Hearst  headquarters  office  in  New  York 
City,  and  to  make  half-tone  engravings 
of  that  photograph  directly  at  various 
newspaper  offices  throughout  the  coun¬ 
try.  As  so  far  developed,  this  direct 
half-tone  process  seems  to  be  limited  by 
practical  considerations  to  shorter  wire 
lines.  For  the  longer  transmissions,  the 
picture  can  be  received  as  a  photo¬ 
graph.  This  is  then  scanned  back  on 
the  same  machine,  and  an  engraving 
made  in  the  way  already  described  in 
these  columns  (see  Electronics,  Novem¬ 
ber,  1932,  page  334). 

Work  is  also  proceeding  on  the  “mes¬ 
sage  facsimile”  apparatus  for  the  local 
short-wave  radio  message  circuits 
which  have  been  set  up  by  the  Radio 
Corporation  of  America  between  the 
cities  of  New  York,  Philadelphia,  Bos¬ 
ton,  Washington,  San  Francisco,  New 
Orleans,  and  Chicago.  At  the  outset 


The  use  of  r.\uio  as  an  aid  to  naviga¬ 
tion  is  unquestionably  its  most  important 
function  in  the  aircraft  industry,  despite 
the  numerous  other  uses  in  this  field  to 
which  radio  technique  has  recently  been 
applied.  Radio  beam  navigation,  the 
reception  of  weather  reports,  dispatch- 


RADIOTELEPHONE 
FOR  AIRCRAFT 


Top  to  bottom:  Telephone  receiver, 
transmitter,  and  beacon-weather  re¬ 
ceiver  installed  in  fuselage  of  a 
new  TWA  Lockheed  Orion. 


these  are  being  operated  as  straight  code 
message  circuits,  with  rates  comparable 
to  wdre  telegraph  rates,  but  sending  15 
words  instead  of  ten.  Eventually  it  is 
planned  to  equip  these  message  circuits 
across  the  continent  with  facsimile 
transmitters,  so  that  the  sender  may 
write  out  his  message,  and  have  it  re¬ 
ceived  at  the  destination  in  his  own 
hand-writing  (see  Electronics  for  Feb¬ 
ruary,  1934,  front  cover,  and  March. 
1934,  page  71). 

It  has  been  generally  understood  that 
this  message  service  would  be  an  ex¬ 
perimental  work-out  of  facsimile  ap¬ 
paratus  designed  for  operation  in  con¬ 
nection  with  home  radio  sets,  for  de¬ 
livering  a  “tabloid  radio  newspaper”  to 
the  home,  as  mentioned  variously  in  this 
and  other  issues.  A  distinct  improve- 
meflt  in  simplified  home  facsimile  print¬ 
ing  apparatus,  is  the  new  “lawnmower” 
or  roller  printer,  which  is  referred  to  on 
page  288,  but  of  which  no  official  ac¬ 
count  is  yet  available. 


ing  orders,  atid  the  ability  to  communi¬ 
cate  by  telephone  with  terminals  and  in¬ 
termediate  landing  fields  have  been  the 
primary  concerns  of  aircraft  radio  engi¬ 
neers,  during  the  past  year.  As  a  result 
numerous  refinements  in  these  types  of 
service  have  recently  appeared. 

What  is  believed  to  be  the  first  appli¬ 
cation  of  the  voice-operated  relay  to  air¬ 
craft  transmitters  has  been  applied  at 
the  Mendham,  N.  J.,  station  of  the  Bell 
Telephone  Laboratories.  The  voice  of 
the  operator  is  used  to  turn  the  carrier 
on;  when  he  stops  talking  the  carrier 
shut  down.  Thus  only  one  channel  is  re¬ 
quired  for  transmission  and  reception. 
The  transmitter  is  operated  at  maximum 
efficiency,  since  the  carrier  is  on  only 
during  actual  modulation. 

Considerable  experimentation,  which 
is  not  yet  successfully  completeed,  has 
been  aimed  at  the  use  of  one  channel  for 
both  radio  beam  signals  and  voice,  the 
latter  to  be  used  for  transmission  of 
weather  bulletins. 

Commercial  aircraft  transmitters  have 
been  reduced  in  size  and  weight.  The 
receivers  are  now  remotely  controlled 
from  the  pilot’s  seat  by  means  of  push¬ 
buttons  which  control  a  motor-driven 
tuner.  On  the  ground,  receivers  are 
being  installed  at  remote  locations  and 
connected  by  wire  to  the  terminal  station 
so  that  the  relatively  weak  signals  from 
the  plane  can  be  picked  up  regardless  of 
its  location.  There  is  a  growing  tend¬ 
ency  to  control  these  remote  receivers 


by  till*  dial-tt*lt*pIu)iH*  system,  so  tliat  tliey 
can  be  tuned  and  shut  down  automati¬ 
cally.  Changing  the  freiiuencies  of  the 
ground  transmitters  from  the  day  fre- 
(|uency  to  the  night  frequency  is  also 
accomplished  by  dialing.  Crystal  oscil¬ 
lators  as  a  source  of  the  beat  frc(iuency 
in  superheterodyne  receivers  are  being 
more  and  more  used  for  aircraft  work 
because  of  the  high  degree  of  stability. 
New  crystal  cuts  which  maintain  an 
accuracy  of  0.025  per  cent  without  tem¬ 
perature  control  have  recently  been  useil. 

A  small  “itinerant  flyer”  receiver  will 
be  ready  by  fall.  This  receiver,  which 
operates  from  a  twelve-volt  storage  bat¬ 
tery,  uses  a  dynaniotor  as  the  source  of 
plate  voltage.  It  is  a  rugged  super¬ 
heterodyne,  designed  for  sportsman 
pilots  in  private  planes.  Two  wave¬ 
bands  are  provided,  with  a  single 
change-over  switch,  both  bands  Ix'ing 
tuned  by  a  regulation  dial.  One  band 
tunes  the  aircraft  frequencies  for  bea¬ 
con  signals  and  weather.  The  other 
band  covers  the  entertainment  broad¬ 
cast  stations,  thus  enabling  the  pilot  to 
combine  pleasure  with  business. 

Ultra-short-wave  techniquo  has  not 
yet  made  any  great  headway  in  the  air¬ 
craft  field.  Experiments  have  been 
made  using  these  fretiuencies  for  beacon 
service,  but  the  longer  waves  are  still 
in  use  for  all  commercial  work.  One 
interesting  use  of  ultra-high  fretiuencies 
has  been  made  at  Hadley  Field  in  the 
instruction  of  stmlent  pilots.  .\  trans¬ 
ceiver  of  the  usual  design  is  installed  in 
the  plane,  and  another  on  the  landing 
field.  When  the  student  makes  his  first 
solo  hop  the  instructor  may  advise  him 
throughout  the  course  of  the  flight. 
.Since  the  antenna  may  be  elevated 
several  miles,  the  optical  horizon  which 
limits  ultra-short-wave  transmission  may 
be  pushed  back  a  hundred  miles  or  more. 
T  he  main  advantages  of  using  this  fre¬ 
quency  band  for  aircraft  is  the  small 
antenna  required  and  the  1  igh  radiation 
efficiency.  Engineers  now  engaged  in 
aircraft  radio  research  fee!  that  eventu¬ 
ally  the  ultra-high  fretiuencies  will  find 
a  wide  place  in  commercial  aviation. 
Their  use  on  blind  landing  has  already 
been  described  in  Electronics  (June, 
1933). 

Two-way  telephone  service  is  pro¬ 
vided  for  the  pilots  of  almost  all  pas¬ 
senger  planes  running  on  regular  sched¬ 
ule.  Occasionally  this  service  has  been 
connected  with  the  telephone  wirelines, 
but  only  on  an  experimental  basis. 
Thus,  while  it  is  technically  possible  to 
talk  from  any  telephone  station  to  a 
plane  in  flight,  the  time  of  flight  is  so 
short,  and  danger  of  interference  with 
the  radio  navigation  service  so  great, 
that  no  commercial  telephone  service  tn 
planes  is  available,  and  at  the  present 
time  none  is  contemplated. 


AIRCRAFT  RADIO  SERVICE  IMPROVED 
IN  MANY  DIRECTIONS 
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RADIO  SERVICES  EXPAND 


POLICE  RADIO  ADOPTS  TWO-WAY  SYSTEM 
ON  ULTRA-HIGH  FREQUENCIES 


Wi'iii  AHi'Rt).\iMATKi,Y  130  municipali¬ 
ties  in  eifjht  states  ecjuipped  with  police 
radio  transmitters,  and  with  more  than 
4(KK)  police  cars  carryinfi  receivers,  the 
police  radio  business  has  assumed  a  po¬ 
sition  of  major  importance  in  the  com¬ 
munications  industry.  41,000,000  peo¬ 
ple,  or  one-third  of  the  population  of 
the  country,  reside  in  areas  protected  by 
these  systems.  The  averaj^e  time  re- 
(|uired  for  a  police  car  to  reach  Hie 
scene  of  a  crime  after  beinfj  called  by 
radio  is  two  and  one-quarter  minutes,  a 


POWER  FOR  POLICE 
PATROL  CARS 


The  power  supply  oF  this  ultra- 
short  wave  patrol  car  transmitter  is 
placed  in  the  rear  trunk,  an  unob¬ 
trusive  but  easily  accessible 
location. 

record  compiled  from  over  2(K),0(K)  calls. 
The  Superintendent  of  Police  of  Peoria, 
Ill.,  reports  that  in  the  five  months  fol¬ 
lowing  the  installation  of  a  police  trans¬ 
mitter  the  value  of  stolen  property  in 
that  area  was  reduced  75  per  cent.,  and 
the  number  of  auto  thefts  reduced  85 
pet  cent.  The  value  of  police  systems 
in  combatting  crime  is  being  (lemon- 
'trated  in  this  way  wherever  they  have 
Iieen  installed,  and  it  is  expected  that 
as  appropriations  become  available  from 
municipal  funds  more  and  more  cities 
and  towns  will  avail  themselves  of  this 
service. 

During  the  past  year  a  definite  trend 
toward  ultra-high  frequency  two-way 
systems  for  police  use  has  been  clearly 
apparent.  While  the  conventional  short¬ 
wave  police  bands  between  1658  and 


24‘.*0  kc.  fl81  to  120  meters)  are  in 
continuous  use.  and  while  several  im- 
jMjrtant  installations  have  In-en  made 
recently  in  this  band,  interest  has  cen¬ 
tered  on  the  30  to  40  megacycle  band  (9 
to  7  meters).  .At  least  five  separate 
companies  have  made  installations  of 
ultra-high  frequency  two-way  police 
ra«lin  during  the  past  eighteen  months. 

Ultra-high  frequencies 

The  limited  number  of  frequency  as¬ 
signments  available  in  the  medium-wave 
bands  for  police  work  turned  the  atten¬ 
tion  of  engineers  to  the  possibility  of 
using  the  ultra-high  fretjuency  region. 

T  he  advantages  of  ultra-high  frequency 
transmission  are  many.  The  waves 
travel,  under  ordinary  conditions,  only 
to  the  optical  horizon,  and  are  there  at¬ 
tenuated  below  the  noi.se  level.  Hence 
the  problem  of  interference  between 
neighboring  communities,  a  serious  dif¬ 
ficulty  on  the  medium  waves,  has  been 
circumvented.  In  addition  the  ultra- 
short  wave  e(juipment  can  Ik*  operated 
much  more  efficiently,  using  small  an¬ 
tennas.  and  without  frequency  stabiliza¬ 
tion.  To  date  the  only  practical  method 
of  two-way  police  communication  (that 
is,  transmitters  located  not  only  at  head- 
<iuarters  but  in  each  patrol  car)  has 
involved  the  use  of  ultra-high  frequen¬ 
cies.  A  nine-watt  transmitter,  installed 
in  a  patrol  car  will  operate  directly  from 
the  six-volt  ignition  battery,  with  a  cur¬ 
rent  drain  of  ten  amperes  during  trans¬ 
mission  periods.  The  familiar  rod  an¬ 
tenna  is  being  replaced  by  an  invisible 
radiator,  so  that  the  radio  equipment 
of  the  car  is  not  proclaimed  to  the 
public. 

The  range  of  such  car  transmitters  is 
limited,  except  under  extraordinary  con¬ 
ditions,  to  three  or  four  miles.  Often 
a  car  patrols  regions  located  five  miles 
or  more  from  headquarters,  and  the 
two-way  feature  becomes  useless.  This 
difficulty  has  been  overcome  by  the  use 
of  special  automatic  receivers  located  in 
the  remote  sections  of  the  community 
and  connected  by  telephone  wires  to  the 
headquarters.  When  a  car,  outside  the 
three-mile  range,  desires  to  call  head- 
(juarters,  its  signals  are  picked  up  by 
the  nearest  automatic  receiver,  and  a 
light  appears  on  the  switchboard  at 
headquarters,  indicating  that  the  car  is 
calling.  The  area  covered  can  be  ex¬ 
tended  by  this  plan  to  meet  almost  any 
requirement. 

The  need  for  coordination  between 
adjacent  communities  in  crime  preven¬ 
tion  has  been  cited  as  an  objection  to 
the  use  of  ultra-high  frequencies,  whose 


wave^  are  usually  confined  to  one  com¬ 
munity.  The  plan  suggested  to  meet 
this  objection  is  a  county-wide  or 
>tate-wide  system  operating  on  conven¬ 
tional  wavelengths,  which  connects  the 
headejuarters  of  as  many  communities 
as  desired,  which  in  turn  can  communi¬ 
cate  with  their  own  fleets  of  patrol  cars 
on  the  ultra-high  frecpiencies. 

The  Federal  Radio  Commission  in 
February  said  in  a  release  “it  is  con¬ 
ceivable  that  all  of  them  (the  4000 
police  cars  ecjU'pped  with  receivers) 
will  eventually  be  equipped  with  trans¬ 
mitting  sets  permitting  two-way  com¬ 
munication.”  Whether  this  two-way 
system  will  be  confined  to  ultra-short 
waves  cannot  be  definitely  stated,  but 
experiments  on  medium  waves  have 
thus  far  proved  impractical. 

The  ultra-high  frecpiency  system  has 
a  serious  disadvantage  in  that  dead 
spots  due  to  reflections  caused  by  reso¬ 
nance  in  buildings  and  in  hills,  etc.,  can¬ 
not  be  overcome  except  by  great  in- 
crea.ses  in  power,  a  difficulty  not  nearly 
so  troublesome  on  the  conventional 
wavelengths. 

All  assignments  to  frequencies  in  the 
ultra-high  frequency  region  have  been 
made  on  an  experimental  basis.  The 
frequencies  now  available  for  police  use 
in  this  region  are  30,100,  33,100,  37,100, 
40,100,  and  86,000  to  400,000  kc.,  the 
latter  band  being  not  yet  in  regular  use. 

The  success  of  the  two-way  method 
of  police  patrol  is  attested  by  the  fact 
that  Jersey  City,  N.  J.,  now  has  22 
patrol  cars  equipped  with  transmitters, 
12  additional  cars  having  been  ordered 

COMPACT  POLICE 
TRANSMIHER 


A  medium  wave  transmitter  of 
modern  desisn.  Note  the  sim¬ 
plicity  of  connections  to  power 
supply,  microphone  and  antenna. 
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after  the  original  10  were  in  operation 
only  six  months.  Kansas  City  plans  to 
have  33  cars  equipped  for  two-way  com¬ 
munication. 

The  City  of  New'ark,  N.  J.,  is  one  of 
the  latest  to  join  the  fold  of  the  ultra- 
high  frequency  users.  A  50  watt  trans¬ 
mitter,  soon  to  be  converted  to  a  500 
watt  outfit  by  the  addition  of  an  ampli¬ 
fier,  is  at  present  being  installed.  The 
fish-pole  antenna  is  mounted  on  the  top 
of  the  flag-pole  of  the  tallest  building 
in  the  city,  thus  assuring  the  necessary 
wide  coverage.  Crystal  control  is  used 
in  this  installation,  the  first  application 
of  this  metluxl  in  a  commercial  police 
ultra-high-frequency  transmitter.  The 
frequency  of  the  crystal,  which  requires 
no  temperature  control,  is  one-sixth  that 
of  the  carrier,  the  multiplication  being 
accomplished  in  two  steps.  40  police 
cars  will  be  equipped  with  transmitters 
to  provide  the  “talk-back”  feature. 

Effective  May  first  the  FRC  made 
several  reassignments  of  frequencies  for 
police  work  with  the  intention  of  re¬ 
ducing  as  far  as  possible  the  interfer¬ 
ence  between  transmitters.  In  addition, 
municipal  police  stations  have  been  defi¬ 
nitely  limited  in  power  according  to  the 
population,  from  a  maximum  of  50 
watts  for  a  city  of  100,000  population 
to  a  maximum  of  500  watts  for  cities 
over  700,000.  State  police  systems  have 
been  allow^ed  as  much  as  5,000  watts 
daytime,  1,000  watts  night,  because  of 
the  greater  areas  to  be  covered. 

A  recent  survey  based  on  many  tests 
has  indicated  the  necessary  signal 


strength  required  to  cover  adecjuately 
the  various  districts  in  a  city.  The 
resulting  figures  show  that  a  one 
millivolt  signal,  necessary  to  override 
the  high  noise  level  of  business  districts 
can  be  radiated  five  miles  by  a  400  watt 
transmitter,  hut  only  1.5  mile  by  a  50 
watt  transmitter.  The  50  microvolt  sig¬ 
nal  which  is  sufficient  for  rural  districts 
will  e.xtend  23  miles  froin  a  400  watt 
transmitter,  and  8.5  miles  from  a  50 
watt  transmitter. 

Tonal  quality  improved 

Improvements  in  conventional  police 
transmitters  include  the  use  of  a  wide 
hand  of  speech  frequencies  (100  to 
5,000  cycles)  which,  while  not  high 


fidelity,  is  still  a  distinct  atlvance  over 
the  former  installations  which  had  only 
telephone  quality  (250  to  2,750  cycles). 
Receivers  for  conventional  wavelengths 
have  been  made  more  rugged,  easier  to 
remove  from  the  police  car  for  servic¬ 
ing,  and  have  been  provided,  by  one 
company  at  least,  with  a  special  jack 
which  will  receive  a  timiiig  meter.  The 
tuning  mechanism,  which  often  becomes 
detuned  from  the  transmitter’s  wave  by 
the  constant  vibration  of  the  car,  can 
be  adjusted  by  means  of  the  tuning 
meter  to  maximum  signal  and  locked  in 
a  few  minutes.  In  addition  a  receiver 
for  the  medium  wave  hands  which 
mounts  on  the  handlebars  of  a  motor¬ 
cycle  has  been  developed. 


MECHANICAL  AND  CATHODE-RAY  SYSTEMS 
SHARE  IN  TELEVISION  ADVANCE 


signal  for  a  considerable  increase  in  the 
public  interest  in  television.  Outdoor 
scenes  can  be  televised  with  ease,  by  this 
device,  which  likewise  eliminates  the 
necessity  for  any  moving  parts  in  the 
transmitting  system. 

.•\lso  in  the  cathode-ray  camp  are  the 
developments  of  I’hilo  T.  Earnsworth  in 
Philadelphia,  whose  pick-up  camera  for 
television  was  recently  demonstrateil 
(August  27th)  before  the  Franklin  In¬ 
stitute.  The  optical  image  is  focussed 
on  a  photoelectric  plate  in  this  device, 
and  the  resulting  "electron  picture”  is 
drawn  from  the  plate  to  an  anode  in  the 
same  tube  and  focussed  magnetically. 
The  electron  picture  is  then  moveil 
bo<lily  past  a  small  aperture,  so  that  each 
element  of  the  scene  contributes  its  own 
signal  impulse.  uniciue  electron  multi¬ 
plier  increases  the  sensitivity  of  the  out¬ 
put  by  a  thousand  times,  making  out¬ 
door  scenes  comparatively  simple  sub¬ 
jects.  The  receiving  equipment  is  of 
standard  design,  scanning  and  picture 
fre(|uencies  being  provided  in  the  receiv¬ 
ing  cathode-ray  tube  by  electric  and 
magnetic  fields. 

Oi  the  mechanical  systems,  that  of 
William  Preiss  of  Xew  York,  is  of  con¬ 
siderable  interest  since  it  eliminates  the 
necessity  of  a  powerful  synchronizing 
channel.  A  mirror,  mount  'd  so  that  it 
can  rotate  about  two  axes  at  right  angle" 
to  one  another  is  the  central  feature  of 
the  scanner.  The  scanning  fre<|uency. 
5(K)0  cycles  per  second,  and  the  jiicture 
frec|uency,  18  cycles  per  second,  are  the 
frequencies  of  mechanical  resonance  of 
the  mirror  about  these  two  axes,  respec¬ 
tively.  Small  ( i  watt)  oscillattirs  are 
able  to  maintain  the  vibration  of  the 
mirror  at  steady  state,  since  the  mechan¬ 
ical  resonance  of  the  system  tends  to 
keep  the  mirror  in  step.  The  mirror  re¬ 
flects  the  output  of  a  light-modulating 


Teciixical  progress  in  television  dur¬ 
ing  the  past  year  has  shown  that  in¬ 
terest  in  the  mechanical  systems  has  been 
definitely  revived,  although  the  cathode- 
ray  systems  are  still  the  engineering 
favorite.  Capable  of  Ixing  controlled  at 
the  will  of  the  operator,  the  electron 
beam  in  the  cathode-ray  tube  is  never¬ 
theless  an  exjxnsive  servant,  recpiiring 
complicated  circuits  not  necessary  in  the 
mechanical  systems. 

The  announcement  of  the  Zworykin 
iconoscope,  utilizing  a  photoelectric 
mosaic  structure  on  which  the  optical 
image  of  the  scene  is  focussed,  was  the 


Three  essential  elements  of  the  television  receiver  developed  by  William 
H.  Peck,  shown  above.  The  lisht  source  (extreme  left)  provides  a  beam 
of  white  light  which  is  modulated  by  the  Kerr  cell  (center).  The  high- 
voltage  amplifier  (right)  supplies  the  television  signal  to  the  Kerr  cell. 


September,  1934  —  ELECTRONICS 


ULTRA-SHORT  WAVE  USES 


Kerr  cell  which  admits  li^ht  to  the 
mirror  in  accordance  with  the  inc»)niin,e; 
signal.  Direct  projection  of  j»icture>  i> 
p()ssihle  with  this  method. 

.\rno  Zillfjer  has  develoi)e<l  a  mechan¬ 
ical  system  usinj;  a  s|)irallv  shai)ed  ^et 
of  mirrors  rotated  hy  a  synchronoii'' 
motor.  The  resnltiiif;  picture  can  he 
viewed  in  broad  day-liJ^ht  and  throuf'h 
i  very  wide  anj;le,  so  that  many  ‘‘see-ers” 
may  view  the  ])icture  at  once,  seated  in 
a  semicircle  about  the  receiver.  The  re¬ 
ceiver  is  comj)act  and  can  he  u^ed  in 
conjunction  with  the  sound  receiver  al¬ 
ready  possessed  hy  the  listener.  In  com¬ 
mon  with  all  the  systems  described  here, 
transmission  is  intended  for  the  five- 
meter  hand,  so  that  local  coverajie  of  the 
lar^e  metropolitan  areas  is  the  limit,  at 
least  at  present. 

.\  mechanical  system  which  has  been 
developed  to  a  hif^h  dej^ree  is  that  of 
W  illiam  H.  Peek.  Usinj;  an  automobile 
head-lit^ht  lamp  as  the  lij^ht  source,  and 
a  small  Kerr  cell  (consumin^^  only  6 


W’n.xT  t'KoMisKS  to  be  a  };old  rush  to 
the  nether  regions  seems  to  be  starting 
into  this  vast  territory.  .Already  there 
arc  many  services  getting  a  fcK)thold  on 
various  bands  in  the  part  of  the  sjH-ctrum 
once  thought  worthless.  Police,  aircraft, 
amateurs,  television,  facsimile,  high  ti<lel- 
ity  broadcasting,  all  present  uses  of  radio 
which  do  not  re(|uire  long  distances  to 
be  spanned — all  these  are  looking  with 
interested  eyes  on  the  kilocycles  below 
10  meters. 

•Assignments  to  this  region  are  now  on 
an  ex|)erimental  basis,  but  it  must  be 
realized  that  once  a  service  has  got 
started — a  municipal  police  system,  for 
example. — it  will  Ik*  extremely  difficult  to 
chase  it  tuit.  It  has  got  a  franchise  on 
the  ether  which  it  will  not  relinquish 
without  a  struggle. 

The  increasing  .sales  of  so-called 
"transceivers.”  miniature  combinations 
of  receivers  and  transmitters,  usually 
one  or  two-tube  affairs  operating  from 
batteries,  is  an  indication  that  the  early 
days  of  radio  may  be  re-enacted.  Many 
of  these  small  sets  good  for  communica¬ 
tion  over  a  5-mile  range  are  being  used 
by  people  who  never  heard  of  the  F.C.C. 
and  who  have  no  idea  of  the  Continental 
code.  They  bought  a  machine  which  en¬ 
ables  them  to  talk  to  a  friend  several 
miles  away,  even  though  the  two  of  them 
may  be  traveling  in  an  automobile.  It  is 
not  difficult  to  imagine  this  situation 
getting  out  of  hand  w'ith  millions  of  these 
cheap  but  effective  personal  communica¬ 
tion  stations  getting  on  the  air. 


microamperes  at  approximately 
volts )  for  modulating  the  light  beam 
pro\ided  from  the  lamp,  black-and-white 
|)ictures  of  great  detail  and  brilliance 
are  obtained.  T  he  scanning  mechanism 
in  this  system  is  a  wheel  of  mirrored 
lenses,  rotated  at  synchronous  speed.  A 
special  motor  having  a  speed  440  r.p.m. 
is  Used  to  transmit  pictures  directly  from 
standard  sound-picture  film.  Projected 
pictures  tw»i  s<|uare  feet  in  area  are  now 
available,  but  pictures  eight  tinies  as 
large  are  claimed  to  be  entirely  feasible. 

.Several  companies,  particularly  those 
interested  in  tlie  mechanical  tnethod«-  see 
a  distinct  possibility  of  commercial  tele- 
visioti  programs  and  receivers  within 
the  next  year,  at  least  for  metrojxditan 
areas. 

Reports  indicate  that  in  (lermany  the 
Use  of  him  has  jirogressed  to  the  point 
where  a  jiicture  is  oti  the  air  7  seconds 
after  the  camera  is  focussed  on  the 


band  should  dehnitely  Ik;  set  aside 
for  this  .sort  of  service:  the  apparatus 
should  be  built  so  that  adjacent  services 
can  not  be  jammed  by  inexj)erienced  and 
untrained  operators.  Already  pressure 


is  being  brought  on  the  licensing  author¬ 
ity  to  grant  tickets  to  operate  this  kind 
of  system  w  ithout  the  necessity  of  stand¬ 
ing  a  stiff  examination  on  code  or  theory. 

For  some  time  the  regular  police  w’ave- 
bands  have  been  congested.  But  still  more 
cities  want  police  radio  ])rotection.  .Aiiil 
so.  newer  applicants  for  construction 
permits  have  ben  encouraged  to  try  the 
very  short  wave  band.  .A  glance  at  the 
actions  of  the  F.C.C.  will  show  the  ac¬ 
celeration  in  the  granting  of  permits  for 
police  radio  systems  in  the  3().1(K>,  33, PH). 
37.1(10,  and  still  higher  freciuency  bands. 

The  number  of  channels  available  is 
very  large:  signals  travel  to  the  optical 
horizon  and  then  disappear.  Therefore 
the  problems  of  long  distance  interfer¬ 
ence  is  nil.  .All  the  available  frequencies 
are  useful  to  as  many  communities  as 
want  them.  The  radiation  efficiency  of 
the  antennas  is  high :  little  power  is  re- 
(ptired.  .A  15-watt  tran.smitter  will  cover 
an  area  30  miles  s(]uare  w  ith  a  suitable 
antenna.  The  transmitter  and  receiver 
are  extremely  simple. 

Once  the  advantages  of  this  region 
have  enticed  many  services  there,  it  is 
not  unreasomable  to  e.xpect  a  revision  of 
our  broadcast  sy.stem,  and  other  services 
offered  to  the  listener.  .As  the  years  go 
by  an  increasing  migration  to  these  high 
fre(iuencies  will  be  evident,  and  many 
of  the  trekkers  will  settle  there  never 
again  to  run  the  gamut  of  longer-wave 
difficulties. 


ULTRA-SHORT  WAVE  BEACON  GUIDES  SHIP  IN  FOG 


Sisnor  Marconi  and  his  wife  aboard  his  yacht,  on  which  is  installed  his 
newly  developed  safety  beacon.  An  ultra-short  wave  beam  and  a  submarine 
acoustic  signal  are  used  not  only  to  guide  the  ship  into  harbor  but  to  deter¬ 
mine  its  exact  distance  from  the  transmitting  location.  The  antennas  and 
reflectors  are  shown  mounted  on  the  trussed  platforms. 


rc'fUsitizcil.  ami  rc-exposed. 


TEN  METERS  AND  BELOW  — NEW  SERVICES 
IN  ONCE  ^^USELESS*^  TERRITORY 
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Counting 

traffic 

Photo-cell  circuits  at 
Cairo,  III.,  bridge 


A  UTOMOHILKS  crossinj;  the  hridfje  over  tlie  Mis- 
sissippi  River  at  Cairo,  111.,  are  counted  and  re- 
^  ported  to  the  toll-house  hy  means  of  a  totalizing 
installation  which  disregards  foot-passengers.  Two  light- 
l>eams  and  two  photo-cells  are  used,  the  horizontal  beams 
iHMiig  projected  at  an  angle  rather  than  directly  across  the 
bridge  right-of-way.  The  device  separately  counts  and 
records  cars  moving  in  either  direction  as  rapidly  as  35 
miles  per  hour.  Because  of  the  angular  position  of  the 
two  beams,  which  must  he  simultaneously  intercepted  in 
order  to  register,  both  trailers  and  individuals  on  foot 
are  ignored  in  the  count.  The  slight  angle  of  the  beam 
I  20  degrees)  prevents  the  beam  lx.‘ing  re-established  be¬ 
tween  a  car  and  its  trailer,  and  thus  registering  two 
vehicles  instead  of  the  single  unit. 

Traffic  moves  through  the  beams  in  both  directions,  so 
tliat  there  is  a  slight  possibility  of  error  if  two  cars 
happen  to  pass  at  the  exact  ix)sition  of  the  l)eams,  but 
tliis  actual  error  in  count  has  been  shown  by  experience 
to  be  less  than  one-half  (tf  one  jxt  cent.  Originally  it 
had  been  planned  to  install  four  beams,  two  for  traffic 
in  each  direction,  so  that  a  separate  count  would  be 
obtained.  But  by  going  to  the  single  pair  of  Ixams, 
projected  across  both  lanes  of  travel,  the  initial  cost  was 
reduced  fifty  per  cent. 

The  height  of  the  beams,  44  inches,  was  selected  after 
careful  study  and  cx]K*riment.  Wide  variations  were 
found  in  the  heights  of  the  cars,  some  of  the  old  ’23  and 
’24  models  being  in  marked  contrast  with  the  under¬ 
slung  late  nKKlels.  The  beams,  it  was  found,  should  be 


as  high  as  possible  in  order  to  avoid  shooting  under  the 
bodies  of  large  trucks,  and  also  to  avoid  being  intercepted 
by  the  spokes  of  wheels  which  would  give  false  regis¬ 
trations. 

With  the  light-sources  and  photo-cells  at  this  low  level, 
it  meant  that  the  photoelectric  equipment  was  in  danger 
of  being  tampered  with  by  persons  on  the  bridge.  While 
the  light-sources  and  photo-tubes  were  enclosed  in  w’eath- 
erproof  cases,  which  are  padlocked  and  thus  protected, 
there  remained  the  possibility  that  some  one  might  try 
to  render  the  equipment  inoperative  by  blocking  the  light- 
sources  or  the  aperture  of  the  photo-tube  housings.  In 
order  to  cope  with  this  possibility,  there  were  installed 
in  the  counter  cabinet  in  the  toll-house,  three  devices 
which  become  involved  if  the  equipment  is  rendered  inop¬ 
erative  by  the  external  blocking  just  mentioned  or  be¬ 
cause  of  the  failure  of  one  of  the  vacuum  tubes.  After 
an  outage  of  a  few  seconds,  a  bell  alarm  in  the  counter 
cabinet  is  set  off  and  continues  to  ring  until  the  trouble 
is  cleared  and  the  machine  restored  to  operating  condi¬ 
tion.  In  addition  to  the  bell  alarm,  an  “outage  counter’’ 
registers  the  outage.  At  the  same  time,  a  self-starting 
electric  clock,  which  is  normally  set  at  twelve  o’clock, 
starts  to  run,  thus  indicating  to  the  second  the  length  of 
time  that  the  counter  was  out  of  service. 

“One  of  the  problems  of  this  installation,’’  according 
to  Russell  C.  Wenz  of  the  Byllesby  Engineering  &  Man¬ 
agement  CorjM)ration,  who  supervised  the  job,  “was  to 
secure  a  counter  which  would  consume  a  small  amount 
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of  current  and  which  could  register  an  impulse  and  dis- 
sijxite  the  residual  current  in  time  to  register  a  car  which 
might  be  closely  following  in  the  same  direction  the  first 
one  registered.  This  meant  that  the  counter  had  to  be 
energized,  register  the  count  and  deenergize,  all  in  a 
fraction  of  a  second.  We  found  that  the  Production 
Instrument  Company  of  Chicago  had  a  counter  capable 
of  registering  25,000  counts  an  hour,  or  approximately 
seven  impulses  a  second.  The  total  power  used  by  this 
instrument  is  six  watts.  The  pick-up  current  on  115- 
volt  60-cycle  current  is  0.213  amp.  and  the  holding 
current  is  0.13  amp.” 

The  installation  has  now  been  in  use  over  six  months, 
during  which  time  40,000  vehicles  have  been  counted.  A 
two- weeks’  test  showed  a  photo-electric  record  of  4,068 
vehicles,  as  against  fare  collections  of  4,051,  an  operating 
error  of  four-tenths  of  one  per  cent. 

During  this  two-week  period  of  test,  only  two  outages 
occurred.  One  “outage”  was  caused  by  a  truck  which 
stopped  on  the  bridge  opposite  the  lights  long  enough 
to  cause  the  alarm  bell  to  ring,  and  the  incident  to  be 
recorded  as  an  “outage.”  The  second  outage  was  caused 
by  a  painter  working  on  one  of  the  projection  standards. 
Neither  outage  lasted  more  than  a  fraction  of  a  minute. 
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Assignments 
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spectrum 


ON  JUNE  13,  1934,  the  distribution  of  radio  fre¬ 
quency  assignments  issued  by  the  Federal  Com¬ 
munications  Commission  became  officially  effec¬ 
tive  for  the  United  States,  when  the  ratification  of  the 
acts  of  the  International  Radio  Conference,  held  in  1932 
at  Madrid,  was  deposited  in  the  archives  of  the  Spanish 
government.  The  present  picture  of  the  radio  spectrum 
thus  becomes  officially  fixed  for  the  next  five  years, 
since  the  acts  of  the  next  International  Conference,  to 
be  held  in  Cairo,  Egypt,  in  1937  probably  will  not  be¬ 
come  effective  until  1939. 

Since  the  distribution  of  frequencies  among  the 
various  radio  services  will  be  preserved  without  radical 
change  until  that  time,  the  present  situation  is  of  par¬ 
ticular  interest  to  all  those  who  have  licenses  or  who 
anticipate  applying  for  them.  Recognizing  this  interest 
not  only  on  the  part  of  licensees  but  also  of  all  engineers 
who  have  to  do  with  radio  transmission  and  reception 
in  any  of  its  forms.  Electronics  has  prepared  a  chart 
based  on  the  official  compilation  of  the  Federal  Com¬ 
munications  Commission.  This  chart,  issued  as  a  special 
supplement,  will  serve  as  reliable  index  of  the  radio 
spectrum  for  the  next  five  years. 

The  chart  shows  the  class  of  service  which  is  used  on 
each  frequency.  The  license  to  use  each  channel  is,  of 
course,  under  the  direct  jurisdiction  of  the  Commission, 
and  may  be  revoked  or  transferred  as  required.  Twenty- 
five  different  classifications  of  service,  listed  at  the  bot¬ 
tom  of  the  chart,  are  included,  each  with  its  appropriate 
symbol.  The  bands  of  frequencies  are  not  shown  to  the 
same  scale  as  the  individual  channels  but  have  been  re¬ 
duced  in  an  approximately  logarithmic  proportion  to  their 
actual  width. 

Twenty- five  classes  listed 

Those  channels  or  bands  which  have  no  symbol  are 
listed  in  the  chart  as  “unassigned.”  These  blank  spaces 
are  designated  by  the  Commission  as  guard  bands  or  as 
general  communications  channels.  The  guard  bands  on 
each  side  of  the  radio  compass  frequency  at  375  kc.  and 
those  around  the  international  distress  and  calling  fre¬ 
quency  at  500  kc.  are  typical  examples;  they  serve  the 
purpose  of  insuring  that  the  guarded  frequencies  will  not 
be  subject  to  interference  from  adjoining  channels. 

The  term  general  communication  channel  includes  all  ’ 
channels  which  are  not  assigned  to  a  si^ecific  service, 
such  as  fixed,  aviation,  amateur,  broadcast,  etc.  This, 


of  course,  also  includes  channels  used  hy  other  nations, 
which  would  then  not  be  assignable  in  the  United  States 
unless  such  assignments  could  be  made  witliout  i)Ossi- 
bility  of  interference. 

The  new  experimental  broadcast  frequencies,  namely 
1530,  1550,  and  1570  kc.  were  specifically  designated  by 
the  Commission  for  this  new  service,  and  the  space  be¬ 
tween  them  is  not  at  the  present  time  assigned.  The 
general  feeling  is  that  if  the  high  fidelity  broadcasting 
exi)eriments  are  as  successful  as  is  now  hoped  for,  it 
will  be  desirable  to  assign  such  stations  on  a  20  kc. 
channel  basis  rather  than  the  10  kc.  channel  separation 
used  in  the  regular  broadcast  band  from  550  to  15(X)  kc. 

Basic  divisions  will  remain  unchanged 

The  chart  represents  at  the  present  time  the  most 
up-to-date  information  available  concerning  the  alloca¬ 
tion  of  frequencies  in  the  United  States.  It  is  expected 
that  all  the  basic  divisions  will  remain  pretty  much  un¬ 
changed  until  after  the  Cairo  Conference  of  1937, 
although  very  minor  changes  in  the  allocation  of  specific 
frequencies  to  certain  minor  services  may  call  for  the 
redesignation  of  a  channel  here  and  there  from  time  to 
time.  All  of  this,  of  course,  must  be  done  within  the 
general  framework  of  the  Madrid  Convention  and  Gen¬ 
eral  Radio  Regulations,  and  the  North  American  Agree¬ 
ment. 

Where  channels  are  shown  as  shared  in  two  or  more 
columns  in  this  chart,  it  means  that  the  jiarticular  chan¬ 
nel  in  question  is  shared  by  the  services  shown  in  the 
legend.  Except  for  the  frequencies  below  the  broad¬ 
casting  band,  the  allocation  system  is  based  uixm  an 
approximate  se])aration  of  0.1  per  cent  of  the  assignable 
frequencies,  in  accordance  with  Opinion  No.  18  adopted 
at  the  1929  meeting  of  the  C.C.l.R.  held  at  The  Hague. 

To  aid  in  showing  the  various  frequency  bands,  identi¬ 
fying  backgrounds  have  l)een  used  in  some  cases.  Hence 
the  broadcast  services  (local,  regional,  cleared  channel, 
experimental,  relay)  have  been  grouped  together,  as 
have  the  maritime  services  (ship  telegraph,  telephone, 
harbor,  and  coastal  telegraph,  telephone  and  harlwr). 
Other  predominant  services,  such  as  fixed  point-to-point. 
government  (including  army  and  navy  stations),  and 
amateur  are  also  shown  with  identifying  backgrounds. 

THE  CHART  OF  FREQUENCIES 
WITH  THIS  ISSUE 

Listing  the  class  of  service  in  use  on 
every  assigned  channel  from  30,0<30 
meters  to  75  centimeters,  the  supple¬ 
ment  to  this  issue,  “Frequency  Assign¬ 
ments  in  the  Radio  Spectrum  for 
Stations  in  the  United  States’*,  is  the 
only  complete  chart  of  frequency 
allocation  now  available.  Based  on 
the  compilation  of  the  Federal  Com¬ 
munications  Commission  and  effective 
as  of  June  13,  1934,  the  present  dis¬ 
tribution  of  frequencies  may  be  ex¬ 
pected  to  remain  virtually  unchanged 
for  the  next  five  years. 
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EI.ECTI 


RADIO  SETS  AND  TUBES 

Sales  of  sets  and  tubes  greatly  in  excess 
of  1933  at  nigner  unit  price 


>i<k‘raltle.  And  so  tlu-v  hope  some  enterjrrisiiij;  tube 
maker  will  develop  for  them,  particularly  for  the  auto¬ 
mobile  receiver,  a  small  jxtwer  tube. 

Ivumors  have  su^'jjested  the  ])roduction  of  an  electron- 
coupled  oscillator  with  an  internal  shield — already  in 
use  abroad.  And  it  is  said  that  a  set  of  tubes  in 
envelopes  has  been  submitted  to  several  of  the  tube 
and  set  makers  with  the  ideas  of  adai)tin,i,'  them  to  the 
<>-volt  series.  The  objections  to  such  a  set  f)f  tul>es  are 
that  there  is  scarcely  enoiij^h  dityerential  in  size  t<>  war¬ 
rant  their  intrcMluction.  that  what  is  needed  is  a  much 
smaller  tube.  I'urthermore  since  the  bases  would  be  dif¬ 
ferent  they  would  not  be  interchangeable  with  the  older 
automobile  tubes.  .\nd  while  a  reviewer  is  on  dangerous 
ground  when  he  siK'Culates  as  to  what  will  happen,  it 
seems  unlikely  that  this  set  of  tubes  will  grace  the  deal¬ 
ers’  shelves. 

First  half-year  figures  are  encouraging 

Appro.ximately  7‘K).(KK)  radio  .sets,  representing  $!<).- 
(K )().()()()  at  manufacturers’  net  prices,  were  ])r<Kluced  and 
sold  during  the  second  «|uarter  of  19.34. 

This  represents  a  sharp  reduction  from  the  9K4.7-k) 
sets  produced  and  sold  during  the  first  (piarter  of  19.34; 
also  a  dro])  below  the  corresponding  unit  figures  for  the 
same  period  of  19.3.3.  848..3()i  sets,  although  an  increase 
above  the  dollar  volume  for  the  19.3.3  second  (piarter. 
which  was  $12.2.3.3.400.  From  this  it  may  be  concluded 
that  the  unit  jirice  of  radio  sets  has  risen  considerably 
during  the  jiast  twelve  months,  the  average  retail  value 
having  gone  up  from  $.3.3.()0  for  the  19.3.3  .second  (piarter. 
to  about  $4()..30  for  the  1934  second  (piarter. 

.•\n  increase  in  unit  set  value  of  20  jkt  cent,  is  indicated 


by  these  figuro.  .showing  that  the  consoles  and  higher- 
])ric(‘(l  models  are  again  coming  to  the  fore,  and  that  the 
recent  popularity  of  the  midget  and  cigar-box  models 
is  waning. 

.\utomobile  radio  sets  have  not  come  up  to  e.xjiectations 
for  1934,  it  now  is  apjiarent.  .Sales  of  these  units  f(tr  auto¬ 
mobile  installation  have  run  considerahly  behind  the 
budgets  set  up  by  the  makers  at  the  beginning  of  the  year, 
based  on  19.3.3  sales.  It  is  this  drop  in  automobile  sets 
which  mainly  accounts  for  the  19.34  second  (piarter  figures 
falling  behind  19.3.3  for  the  same  period. 

Total  sales  of  radio  .sets  for  the  first  half  of  19.34  are 
still  considerably  ahead  of  the  first  half  of  1933.  The  first 
^ix  months  of  19.3.3  prcKluced  1,436,134  sets;  and  the 
first  six  months  of  19.34.  1.774.7-k)  sets.  The  corres])on(l- 
ing  dollar  volumes  rose  from  $2 1  .(XXl.fKX)  to  $35,000,000. 

laKiking  back  on  jireceding  years,  -k)  jier  cent  of  the 
total  19.32  outjnit  was  reporte(l  in  the  first  half  of  that 
year;  while  .30  ])er  cent  of  19.3.3's  out])ut  came  in  the  first 
six  months. 

.Averaging  these  half-year  ratios,  and  applying  them 
to  the  figures  for  the  first  half  of  1934.  so  far  available, 
indicates  that  the  total  year’s  production  for  19.34  will  he 
about  4.4(X).(MX>  radio  sets. 

High  fidelity — what  of  it? 

.Several  truly  high  fidelity  sets  will  be  available  for 
Fall  trade,  and  of  course  there  will  be  others  using  the 
name  which  will  not  have  such  go(xl  (ptalities,  horning  in 
on  the  merits  of  the  others.  Already  there  is  at  least 
one  "high-fidelity”  set  which  is  no  larger  than  a  midget, 
tombstone  model,  and  what  its  characteristics  really  are 
is  not  difficult  to  guess. 


Radio  manufacturers  produced  approximately  790,000  radio  sets  during  the  second  quarter  of  1934,  or  1,774,746  sets  during 
the  first  half  of  the  year.  Quarterly  production  figures  for  1932  and  1933  are  shown  for  comparison.  Compared  with  1933, 

dollar  volume  and  unit  prices  are  considerably  up. 

electronics  —  September,  1934 
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NEW  THINGS  AHEAD  IN 
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All-wave  reception  will  continue  to  be 
the  star  feature 


R/ 


SINCE  the  introduction  of  the  a-c  set.  nothin"  has 
given  the  radio  industry  such  a  stimulus  as  the 
"all-wave”  receiver.  Each  year  radios  were  some¬ 
what  different,  better  in  some  resj^ects — if  not  in  tone 
quality — hut  the  addition  of  the  new  service  of  short¬ 
wave  rece])tion  at  one  stroke  makes  all  previous  receivers 
obsolete.  It  is  not  easy  to  demonstrate  the  advantages 
of  automatic  volume  control,  or  the  other  tricks  of  circuit 
designers — hut  let  the  would-he  ]iurchascr  tune  in  one  of 
the  foreign  stations  and  his  old  gambling  instinct  is 
aroused,  here  is  new  adventure  via  radio.  And  once 
having  given  a  new  service  to  the  jmhlic.  they  will  never 
relinquish  it.  All  receivers  must  he  able  to  tune  to  at 
least  one  short-wave  hand  from  now  on. 

So  imixjrtant  has  the  short-wave  idea  become  that  few 
receivers  will  be  sold  which  do  not  offer  ])art  of  the 
spectrum  below  200  meters,  and  in  time  they  must  all 
cover  the  entire  range  down  to  10  meters.  The  short¬ 
wave  i^ortions  of  most  sets  sold  last  year  were  pretty 
poor,  a  mere  adjunct  with  little  gain  or  selectivity  and 
|K)orer  quality,  due  largely  to  the  character  of  the 
programs  and  the  intervening  ether  path.  But  in  1934. 
late,  new  short-wave  sets  will  he  on  the  market  which 
will  begin  to  show  the  possibilities  in  this  direction. 
Fortunately  the  higher  frequencies  are  relatively  efficient 
in  getting  across  great  distances,  and  fortunately  again, 
the  average  listener  antenna  has  about  the  correct  dimen¬ 
sions  for  picking  up  a  healthy  voltage  from  an  oncoming 
wavefront  on  wavelengths  below  200  meters.  And  so. 
even  if  the  set  was  poor,  many  listeners  were  able  to  re¬ 


new  their  ac(|uaintance  with  the  old-time  thrilE  of  "dx." 
but  with  the  difference  that  no  one  in  1*)2.^  would  have 
dreamed  (►f  world-wide  dx  of  the  sort  that  is  now 
])ossible. 

The  sets  of  .\utumn  and  early  19.T^  will  have  bettcT 
tuning  systems:  they  will  show  better  signal-to-noise 
ratio,  they  will  have  more  selectivity  and  more  gain. 
4'uning  will  be  easier.  ])rograms  will  be  im])roved. 

It  is  rumored  that  several  of  the  large  .American  com 
]Kinies  .s])ending  money  on  the  air  realize  the  present 
craz.e  for  listening  to  Madrid,  h'ngland.  h'rance  and 
(lermany  atid  are  thinking  of  siK'nding  some  of  their 
advertising  ai)propriation  abroad  sending  ])rogram'«  back 
t<i  this  country  via  one  of  the  foreign  stations. 

Imjirovements  in  short-wave  reception  will  come  about 
by  better  circuits,  better  switching  systems,  better  coiE. 
and  ])erha])s  better  tubes.  .Some  work  is  being  doiie  to 
overcome  the  ty])e  of  fading  in  which  the  carrier 
becomes  relatively  weaker  than  the  sidebands  by  install¬ 
ing  a  IcKal  carrier  at  the  receiver  to  pick  u|)  the  modula 
tion  from  abroad  and  to  transfer  it  without  variation  to 
the  detector. 

There  has  been  some  argument  from  the  more  con- 
.servative  members  of  the  radio  industry  that  short-wavi' 
was  a  fad,  and  a  ])oor  one  at  that,  and  that  most  city 
dwellers  would  not  get  their  money’s  worth  because  of 
local  noise.  ( )thers  feel,  however,  that  the  vast  rur.il 
audience  which  resides  in  fairly  noise-free  areas  will  act 
as  a  buffer  for  the  city  li.steners.  absorbing  the  all-wave 
sets  until  engineers  have  mastered  the  pre.sent  difficultie' 
in  the  way  of  giving  everyone  good  rece])tion  oji  the 
higher  megacycles. 

.Short-wave  reception  rej)resents  a  new  service  which 
must  continue  to  he  available:  the  listeners  will  not  let 
go  of  it. 

New  tubes 

It  has  been  a  ginnl  sfiell  since  rumors  of  new  tubes 
flew  .so  thick  and  fa.st.  Tubes  as  small  as  your  thumb, 
tubes  in  19^f  ty])e  bulbs,  tubes  smaller  than  this,  tubes 
with  metal  plates  exposed  to  the  ciMiIing  air  currents, 
etc.,  etc. 

Receiver  design  engineers  struggling  with  the  short¬ 
wave  problem  believe  that  smaller  tubes  with  correspond¬ 
ing  smaller  capacities  between  elements  would  jirovidc 
a  much  needed  wea]X)n  for  them  to  work  with.  W  hat 
are  needed  are  tubes  for  the  first  few  sockets,  in  the 
]we-selector  r-f  stages  where  it  is  difficult  to  get  much 
gain,  and  where  it  is  of  such  importance  to  increa.se  the 
.signal  to  noise  ratio.  For  these  problems  it  is  ix)ssible 
that  a  high  frequency  jientode  of  half  the  present  size 
may  appear. 

Other  engineers  look  at  the  English  Catkin  tulx*s  w  ith 
more  than  passing  interest.  The  saving  in  space  in  hav¬ 
ing  the  anode  of  a  power  output  tulx?  on  the  outside 
where  it  can  be  its  own  radiator  of  heat  would  be  cuti- 
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At  present  it  seems  that  high  fidelity  will  not  create 
much  of  a  stir.  1934-1935  will  be  “all-wave”  years  in 
the  chronology  of  the  industry.  High-fidelity  must  take 
its  winnings  later,  if  ever.  The  chances  are  that  higli 
fidelity  will  be  a  slow  process  creeping  into  all  phases  of 
the  industry.  As  soon  as  some  really  high  class  sets 
come  on  the  market,  others  will  try  to  get  sufficient 
fidelity  into  cheaper  sets  to  create  competition — and  all 
this  will  serve  to  better  the  general  run  of  receivers,  now 
admittedly  ]x)or.  This  Fall  many  receivers  will  mark 
new  low- water  marks  in  freedom  from  harmonic  dis¬ 
tortion,  in  power  output,  and  in  wide  range  of  tone.  The 
higher  frequencies  will  be  improved  somewhat  —  but 
probably  not  much.  Ultimately  everyone  will  wonder 
whv  w’e  tolterated  the  flat-toned,  skimped  receivers  of 
1933  and  1934. 

High  fidelity  is  not  a  new  service;  it  is  an  improve¬ 
ment  difficult  to  demonstrate  on  the  average  station  on 
the  average  program.  Therefore  it  cannot  hope  to 
attract  so  much  attention  as  the  all-wave  feature. 

High-fidelity  sets  will  not  have  short-wave  at  first  and 
therefore  the  price  differential  between  the  l>est  of  the 
medium  fidelity  and  the  high  fidelity  will  be  relatively 
more  than  the  actual  list  price  indicates.  The  Philco 
2(X)X  receiver,  high-fidelity,  will  list  at  $200;  the  next 
best  set,  which  is  all-wave  and  medium  fidelity,  lists  at 
$175.  Will  the  listener  pay  $25  more  for  better  tone 
and  forego  the  pleasures  of  listening  to  whatever  he  can 
get  from  Buenos  Aires? 

In  time  the  bass  must  be  improved ;  means  must  be 
provided  for  boosting  it  or  lowering  it  to  take  care  of 
bad  microphone  technique.  For  example  what  will  be 
the  pi^ctice  in  handling  the  announcing  microphone  cir¬ 
cuits  in  the  future?  Will  the  announcer  continue  to 
break  the  ear  drums  of  the  listener  or  will  his  bass  be 
attenuated  somewhat  so  that  the  volume  may  be  up  to 
drill  the  sales  talk  into  the  listener  with  plenty  of  punch 
without  booming  too  much?  One  engineer  believes  that 
in  the  future  the  announcing  circuits  should  be  dropped 
considerably  at  the  low  end  while  the  program  circuits 
are  boosted,  relatively,  at  the  low  end  so  that  both  pro¬ 
gram  and  talk  sound  more  like  their  normal  levels.  He 
quotes  Dr.  FletcFer’s  work  in  showing  the  vast  difference 
in  output  of  the  average  speaking  voice  and  a  full 
orchestra.  At  present  the  announcer  is  cranked  up  at  the 
microphone  many  db  to  attempt  to  get  over  the  message 
at  the  same  level  as  the  music — an  obvious  distortion. 

More  power  output  will  be  necessary  from  high-fidel¬ 
ity  receivers.  Already  there  are  on  the  market  sets 
which  will  produce  10  to  15  watts  of  relatively  distortion- 
free  output.  One  set  designed  to  deliver  18  watts  was 
found  to  produce  30 — on  peaks,  of  course. 


A  pro(;ram  pre-selecting  system — will  it  mark  a  new 
service  ultimately  to  be  in  all  models? 


Jvtjuipment  manufacturers  state  that  they  are  receiving 
requests  from  broadcast  station  engineers  for  informa¬ 
tion  on  high-fidelity  conqKHients.  nuKlulation  et|uipment 
and  for  measuring  apparatus  that  will  enable  the  oi)era- 
tors  to  prevent  over-sliooting  and  other  tyjK's  of  distor¬ 
tion.  These  are  encouraging  signs.  The  broadcasters 
are  still  far  ahead  of  the  receiver  i)eople  who  are  still 
nickel-conscions.  Even  under  conditions  of  considerable 
noise,  a  high  fidelity  receiver  sounds  better,  more  alive, 
with  better  itUelligibility  i)rovided  it  is  comi)aratively 
free  from  internal  distortion — and  so  as  the  tone  range 
is  broadened  the  jniblic  will  slowly  get  accustomed  to 
music  and  will  forget  radio. 

New  components,  new  materials 

Parts  manufacturers  have,  to  some  extent,  sensed  a 
let-up  in  the  cry  for  lower  prices.  They  have,  during 
the  past  two  years,  redesigned  their  pro<lucts  with 
different  raw  materials,  different  methods  of  construc¬ 
tion.  different  methods  of  mounting — all  to  save  money 
for  the  .set  assembler.  Iron  for  tubes  and  for  coils  lui' 
made  its  appearance  and  will  continue  to  attract  users. 
.‘Mready  one  nationally  known  receiver  has  used  iron- 
core  coils  and  at  least  two  comi)etitive  products  are  on 
the  .American  market.  Mr.  Polydoroff  on  a  recent  visit 

{Please  turn  to  paeje  2^3  \ 


HOME  RADIO  WILL  PRINT  NEWSPAPER  WHILE  YOU  SLEEP 


The  day  will  come  when  one  will  turn  on  the  facsimile  receiver  when  retiring  and  in  the  morning  the  paper  tape 
will  tell  the  story  of  what  flashed  through  the  sky  while  you  slumbered.  It  will  contain  road  maps,  fashion 
designs,  comic  sketches  for  the  children,  and  no  end  of  things,  for  whatever  a  pen  can  portray  facsimile  radio 
will  handle. 

— M.  H.  Aylesworth 

President,  National  Broadcasting  Company 
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Testing  capacitors 
and  resistors — 


for  radio  set 


production 


By  C.  G.  SERIGHT 

iicncral  Household  I'filitics  Conipauy 
Marion.  Indiana 


MODI'LRX  radio  set  design  calls  for  a  multiplicity 
of  sni.all  resistors  and  condensers,  usually  per- 
forminj;  a  circuit  isolation  function.  These  small 
units  must  have  resistance  or  capacity  values  fallinji 
within  certain  ])rescrihed  limits,  and  althoujj:h  these  limits 
may  In?  rather  wide,  the  units  must  he  tested  to  determine 
if  they  will  perform  as  the  circuit  demands. 

It  is  convenient  to  call  a  test  for  condensers  a  capacity 
test,  hut  it  is  interesting;  to  note  that  small  condensers  are 
rarely  actually  teste<l  for  capacity ;  they  are  tested  for 
reactance  on  an  apparatus  calibrated  in  capacity.  Small 
capacities  are  best  tested  on  an  a-c  bridge.  Thus  the 
circuit  in  Fig.  1  comprises  twoe(|ual  resistance  arms,  and 
two  capacity  arms,  one  of  which  is  a  calibrated  variable 
condenser,  and  the  other  the  condetiser  to  l)e  tested. 
.\cr(*ss  the  bridge  are  connected  an  a-c  s«»urce.  and  an 
aural  indicator,  such  as  head-phones.  Phe  calibrated 
condenser  is  a<ljusted  tr)  its  null-]>oint  whereuixm  'the 
reactances  an<l  therefore  the  ca^Kicities  of  the  cojidensers 
will  he  equal,  and  the  unkiKtwn  capacity  can  he  read 
from  the  scale  of  the  calibrated  condenser. 

.\ccuratc  measurement,  rapid  operation,  and  wi<le  ca¬ 
pacity  range  are  the  essential  <|ualitications  of  a  bridge 
for  production  testing.  For  such  work,  it  would  Ik?  ad- 
v.intageous  to  have  the  bridge  indicate  deviations  of  the 
tested  condenser  from  rated  capiicity  in  jK'rcentage;  but 
the  effect  of  unavoidable  distributed  and  ground  ca- 
l>acities  makes  it  impossible  to  construct  such  a  bridge 
for  testing  an  extensive  range  of  small  capacities.  The 
I'ercent-limit  principle  can  be  ai)plied  only  indirectly. 

A  bridge  designed  for  speed 

I'or  rapid  te.sting  of  small  condensers  the  writer  con¬ 
structed  a  bridge  of  rather  novel  design.  The  capacity 
range  covered  was  0.0015  to  0.15  pf.;  the  tolerance 
range.  0  to  15  per  cent. 

The  circuit  diagram  is  given  in  F'ig.  2.  To  encompass 
the  required  range  of  capacities,  a  multiple  ratio  circuit 
was  adopted,  hut  no  reliance  other  than  constancy  was 
placed  upon  the  ratio  of  the  arms  in  obtaining  the  ca¬ 
pacity  indication.  The  bridge  was  completely  calibrated 
after  construction. 


fi.xed  resistance  was  inserted  in  one  arm.  The  other 
resistance  arm  was  tajqted  at  twelve  points,  successive 
taps  being  related  by  a  factor  of  ?>/2.  The  taps  were 
connected  to  a  twelve  point  switch,  for  controlling  the 
bridge  ratio.  The  switch  was  e(|uii)ped  with  a  pointer 
knob,  and  a  scale  on  the  panel  indicating  numbered  posi¬ 
tions,  the  scale  bearing  the  superscription,  “Use  dial  No.” 

In  a  third  arm  a  ().()02  pf.  variable  condenser,  shunted 
by  a  0.002  pf.  fixed  condenser,  provided  a  testing  range 
of  one-half  of  the  maximum  c.apacity  tested  on  each 
setting  of  the  ratio  switch,  with  successive  ranges  over- 
lajiping  about  20  jx-r  cent. 

The  variable  conden.ser  was  fitted  with  a  composite 
dial,  consisting  of  a  large  knob  and  base-plate,  twelve 
interchangeable  scale  plates  calibrated  for  as  many  ranges 
in  capacity,  two  adjustable  limit  pointers  and  a  heavy, 
clamping  ring,  the  whole  assembly  being  bound  together 
with  two  thumb-nuts.  The  knob  and  base-plate  were 
locked  permanently  in  jdace  on  the  condenser  shaft. 
'I'he  co])]xr  scale-jilates  were  numbered  to  correspond 
with  the  settings  of  the  ratio  switch.  They  were  stored 
in  a  rack,  suggestive  of  a  phonograph  record  file,  fast¬ 
ened  to  the  side  of  the  cabinet. 

.\  rheostat  in  series  with  the  variable-fixed  condenser 
combination  jirovided  the  necessary  phase-angle  control. 
The  range  of  this  resistance  was  such  that  a  null  adjust¬ 
ment  could  not  be  obtained  for  tested  condensers  having 
an  excessive  power-factor;  and  defective  condensers 
were  therefore  rejected. 

d'o  make  contact  to  the  tested  condenser  a  pair  of 
scis.sors-like  clips,  adjusted  to  accommodate  various  sized 
condensers  were  provided  on  a  shelf  projecting  from  the 
panel. 

Other  bridge  equipment 

So  that  it  might  be  available  for  other  uses  the  1.000 
cycle  tuning-fork  oscillator  used  to  excite  the  bridge  was 
not  included  in  the  cabinet ;  but  a  shielded  input  trans¬ 
former  was  incorporated  in  the  circuit,  and  its  primary 
leads  brought  out  to  hinding  posts  for  connection  of  the 
oscillator. 

'Fo  assure  adequate  volume  to  override  high  room- 
noise  levels,  a  high  gain  output  amplifier  was  incorpo¬ 
rated  in  the  test.  Audio  transformers  were  used  which 
discriminated  against  harmonics  of  1,000  cycles.  (Har¬ 
monics  transmitted  through  a  bridge  tend  to  mask  the 
null-point  of  the  fundamental.  To  eliminate  these,  a 
harmonic  filter  is  sometimes  used.  Hannonics  intro¬ 
duced  after  the  bridge,  as  by  output  amplifier  distortion, 
however,  are  of  no  consequence,  as  they  disapjxar  with 
the  fundamental  at  its  null-point.)  \>ry  low  plate  po¬ 
tential  was  used,  to  prevent  ear-si)litting  volume  on  off- 
balance  adjustments  as  when  changing  tested  condensers. 


Fig.  1 — Left:  Fundamental  bridge  circuit  for  testing 
capacities.  Right:  Percent-limit  resistor  test  circuit. 
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The  amplifier  simply  overU)acled  when  the  maximum 
tolerable  sound-pressure  in  the  phones  was  reached.  At 
the  same  time,  quite  enough  gain  was  obtained  on  low 
inputs  obtaining  around  the  null-jK)int.  Xon-micro- 
phonic,  227  type  tubes  were  selected  for  tbe  amplifier. 

To  avoid  inaccuracies  resulting  from  coupling  between 
the  input  and  output  circuits,  the  input  and  audio  trans¬ 
formers  were  placed  in  separate  compartments,  and  mag¬ 
netic  coupling  carefully  eliminated.  Space  was  provided 
in  the  cabinet  for  the  battery  complement:  four  Xo.  0 
dry  cells,  and  a  small,  tapped  “B”  battery. 


Fig.  2 — Capacity-testing  circuit,  with  range  from  0.0015 
to  0.15  ti{.,  adapted  to  rapid  production  inspection. 


The  cabinet  was  of  sheet  metal,  with  internal  shield¬ 
ing  between  various  parts  of  the  circuit.  To  achieve 
professional  appearance,  the  panel  was  finished  in  the 
conventional  black  enamel,  with  white  lettering. 

The  calibration  process 

To  begin  the  calibration,  the  ratio  switch  was  set  on 
position  1,  and  plate  No.  1  fastened  in  i)lace  on  the  con¬ 
denser  dial.  A  standard  condenser,  adjustable  between 
0.1  and  0.2  pf.,  was  connected  to  tbe  scissors  clips. 
Marks  were  made  on  the  scale-jdate  at  the  null-|X)ints 
obtained  for  representative  settings  of  the  standard  ca¬ 
pacity  between  0.1  and  0.18  pf.  The  jdate  was  then  re¬ 
moved,  and  a  well  divided  graduation  in  microfarads  laid 
out  on  it  by  interpolation.  The  rest  of  the  scale  plates 
were  in  turn  calibrated  in  like  manner.  Then  they  were 
engraved,  sanded  to  a  satin  finish,  and  nickel-plated. 
Thus,  the  capacity  range  0.001  to  0.18  pf.  was  covered 
by  a  continuous  calibration  which  was  spread  over  more 
than  six  feet  of  dial  periphery,  not  counting  overla])ping 
portions  at  the  end  of  each  scale. 

Procedure  in  testing 

When  tolerances  were  given  in  percentage  they  were 
first  translated  into  microfarads.  Then  the  dial  scale 
having  in  its  scope  the  required  capacity  range  was 
selected  from  the  rack  and  placed  on  the  composite  dial, 
the  limit  pointers  adjusted,  and  the  dial  assembly  locked 
together  by  tightening  the  thumb-nuts.  The  ratio  switch 
was  turned  to  the  number  of  the  dial  scale. 

A  specimen  of  the  condensers  to  be  tested  was  in¬ 
serted  into  the  scissors  clips.  Using  the  left  hand  to 
adjust  the  phase-angle-balance  knob,  and  the  right  to 
operate  the  dial,  the  null-point  could  be  accurately  and 


quickly  located.  If  the  dial  adjustment  giving  no  sound 
in  the  phones  came  between  the  limit  markers,  the  con¬ 
denser  was  passed;  if  not,  it  was  rejected. 

As  may  be  seen  after  the  initial  adjustments  wen 
made,  absolutely  no  technical  skill  was  rc<piired  to  o])er 
ate  the  bridge.  Tbe  cai)acity  indication  was  reliable  tu 
witbin  V  of  1  per  cent. 

Apparatus  for  rapid  resistance  testing 

Two  types  of  apparatus  are  used  in  testing  resistance^ 
of  the  values  most  frecpiently  encountered  in  radio  work, 
d'hese  are  the  ohmmeter  and  the  resistance  bridge. 

Each  type  of  eejuipment  has  advantages  not  ])ossesse(l 
by  the  other  for  certain  classes  of  work.  For  instanci'. 
the  ohmmeter  is  better  adapted  for  sucb  uses  as  con 
tinuity  testing,  testing  volume  controls  for  “tajx;r,”  etc. ; 
it  is  perhaps  tbe  sinqdest  instrument  yet  devised  which 
is  capable  of  measuring  resistances  ranging  fr(»m  1  ohm 
to  1  megohm  accurately  enough  for  most  ordinary  pur 
poses. 

On  the  other  hand,  highly  accurate  measurements  are 
more  easily  obtained  with  the  bridge.  .\  nuKlified  circuit, 
the  percent-limit  bridge,  iti  addition  is  (|uite  ra])id  in 
testing  (|uantities  »)f  resi.stors  of  like  rating,  h'or  ex¬ 
ample  it  is  convenient  to  ex])ress  ])r»Kluction  tolerance;' 
in  per  cent  plus  or  minus  a  nominal  or  rated  value.  .No 
discrimination  is  ordinarily  made  between  units  falling 
anywhere  within  the  tolerance  limits.  'I'he  ])ercent-limit 
resistance  bridge  makes  only  one  discrimination  between 
tested  resistors :  either  they  are  within  the  limits,  or  else 
they  are  not  within  the  limits.  i 

In  Fig.  1,  let  us  give  R,  the  resistance  to  l)e  tested,  a  j 
rating  of  10  ohms,  with  tolerance  limits  of  plus  or  minu>  | 
10  i)er  cent.  A  is  a  “standard”  resistance  of  10  ohm>. 

B  is,  say  5  ohms,  and  C  has  a  total  resistance  of  5..^ 
ohms  (B  plus  10  jkt  cent)  and  is  tapi)ed  at  4.5  olmi' 

(B  minus  10  j)er  cent.) 

It  can  be  seen  that  if  the  galvanometer  needle  re¬ 
verses  its  direction  of  defiection  from  the  zero  line  when 


Fig.  3 — The  allowed  tolerance  can  be  set  up  directly  by 
the  operation  in  this  resistance  test  circuit. 


switch  S  is  thrown,  R  will  be  within  10  ])er  cent  of  10 
ohms.  If  the  direction  of  deflection  is  unchanged  but 
only  the  amount  of  deflection  changes  then  R  will  be 
found  to  differ  by  more  than  10  per  cent  from  10  ohms. 

Thus,  while  not  showing  the  actual  resistance  of  a 
tested  resistor,  such  a  circuit  will  show  whether  or  not 
the  resistor  is  within  the  ])rescribed  tolerance  limits. 
Testing  of  quantities  of  resistors  of  like  rating  can  there¬ 
fore  be  accomplished  at  a  very  rapid  rate  by  this  method. 
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^■Connector  block 


Fig.  4 — A  unique  circuit  for  testing  the  individual  sections  of  voltage  dividers  and  other  sectioned  res^ance  units. 
It  uses  the  same  basic  circuit  as  described  in  the  text.  The  seven  switches  are  mounted  on  a  single  shaft. 


Carixdi  resistors  used  in  niodern  radio  sets  raii^e  iti 
resistance  from  a  tew  hundred  ohms  to  a  megohm  and 
more.  They  have  a  hij^h  voltage  coefficient  of  resistance, 
making  it  desirable  to  test  tliem  tni  the  same  jmtential 
they  will  have  to  assume  iti  the  set.  .Also  the  allowable 
deviation  from  rated  resistance  may  run  anywhere  up  to 
perhaps  20  per  cent.  'I'he  necessary  latitude  of  test  con¬ 
ditions  was  prtnided  for  in  the  bridge  in  Fijj.  d. 

.\  very  sensitive  galvanometer  of  the  strinj^  susjien- 
sion  type  was  used.  The  .standard  resistance  arm  of  the 
hridjje  (.A,  Fifj.  3)  was  made  always  equal  to  the  rated 
resistance  of  the  resistor  heinj;  tested.  This  simplified 
preliminary  adju.stment  of  the  hridj^je,  and  also  facilitated 
measurement  of  the  voltaj;e  applied  to  the  resistor  heinj^ 
tested.  .A  five  section  decade  was  constructed  to  serve 
as  the  standard  resistance.  This  decade  covered  the 
ranjje  of  0  to  1  megohm  in  10  ohm  ste])s. 

The  optimum  resistance  for  arms  H  and  C,  being  de- 
lieiulent  ujKm  Ix^th  the  resistance  of  A  and  Rx  and  the 
resistance  of  the  galvanometer,  was  found  by  experiment 
to  he  about  10,000  ohms  each,  this  value  giving  the  high¬ 
est  sensitivity  in  testing  high  resistances. 

•A  two-gang  switch  connected  to  a  pair  of  tapped  re¬ 
sistors  included  in  arm  C  provided  a  selection  of  ix?r- 
centage  limits  uj)  to  20  per  cent.  The  switch  picked  out 
taps  at  points  e(|uidistant  alxwe  and  lielow  the  mean 
value  of  10,000  ohms  maintained  in  arm  C,  and  con¬ 
nected  these  taps  to  the  galvanometer  switch. 

A  rectifier  and  filter  circuit  terminating  in  a  low  re¬ 


sistance  slider  tyj)e  voltage  divider  suiqdied  any  desired 
exciting  ])otential  up  to  ()00  volts.  The  exciting  poten¬ 
tial  was  measured  with  a  voltmeter  eipiipiied  with  (lO  and 
()00  volt  multipliers  and  30  an<l  300  volt  scales,  so  as  to 
indicate  one-half  the  voltage  impressed  across  the  bridge, 
which  was  substantially  the  portion  of  the  impressed 
voltage  ap|)earing  across  the  tested  resistor. 

.\  double  pu.sh-button  switch  constituted  the  only 
active  operating  control.  Pressing  button  Xo.  1  con¬ 
nected  tlie  e.xciting  voltage  to  the  bridge.  Pressing  the 
.second  button  then  changed  the  bridge  ratio  from  the 
plus  limit  to  the  minus  limit,  thereby  effecting  the 
measurement. 

To  make  the  necessary  adjustments  preliminarv-  to 
testing  a  hatch  of  resistors,  the  percentage  switch  and 
voltage  divider  slider  were  set  at  0,  and  the  a-c  line 
switch  turned  on.  A  s|>ecimen  of  the  resistors  to  l)e 
tested  was  inserted  into  the  mercury-cup  contacts  and  the 
decade  switches  set  at  its  rated  resistance.  Then,  while 
holding  down  push-button  Xo.  1,  the  voltage  was  raised 
until  the  voltmeter  indicated  the  voltage  on  which  the 
resistors  were  to  be  u.sed.  Then  the  percent-limit  switch 
was  turned  to  the  desired  limits,  whereupon  the  bridge 
was  ready  for  use,  no  further  adjustment*  being  neces¬ 
sary  until  resistors  of  a  different  rating  were  to  be  tested. 

This  bridge  represented  j^erhaps  the  nearest  approach 
to  absolute  accuracy  that  would  be  practical  for  produc¬ 
tion  work.  It  is  worth  noting,  however,  that  speed  in 
testing  was  not  sacrificed  in  attaining  high  accuracy. 
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By  BERNARD  SALZBERG 


Research  and  Development  Laboratory 
RCA  Radiotron  Co.,  Inc.,  Harrison,  .V.  J. 


Fi|;.  1 — Leads  coming  through  the  heavy  glass 
seal  form  the  base.  The  tube  at  the  left  is 
actual  size. 


quired  heater  j^inver  will  he  decreased  hy  »*,  the  allow¬ 
able  plate  dissipation  will  be  decreased  hy  n*,  the  cur¬ 
rent  densities  will  be  increased  by  and  the  bulb  teni- 
j^eratiire  will  be  increased  by  a  factor  somewhat  less 
than  tr.  Physically,  the  tube  will  be  reduced  in  its  over¬ 
all  dimensions  by  factor  ii,  and  in  its  weight  by  a  factor 
n^.  For  mechanical  reasons,  however,  it  is  not  feasible 
to  reduce  all  of  the  tube  dimensions  to  the  same  degree 
For  example,  a  reduction  by  a  factor  of  four  of  all  of 
the  linear  dimensions  of  the  Tyjx?  56  would  require  grid 
side-rods  of  0.00625  in.  dia.,  grid  wire  of  0.0008.^  in. 
dia.,  a  catho<le  sleeve  of  0.0125  in.  dia.,  and  a  cathode 
coating  of  apj^roximately  0.00075  in.  thickness.  Parts  of 
such  minute  dimensions  would  be  extremely  difficult  to 
manufacture  with  present-day  equipment.  Conse¬ 
quently,  as  is  usual  in  many  engineering  problems,  it  is 
necessary  to  arrive  at  a  practical  solution  which  will  give 
the  essential  results. 

Electrical  and  mechanical  requirements 

In  addition  to  design  limitations  imposed  by  physical 
structure,  a  number  of  electrical  requirements  must  be 
considered  in  the  design  of  small  tubes.  For  example, 
it  is  desirable  that  the  triode  be  of  the  “general  purpose” 
variety,  i.e.,  that  it  be  suitable  for  oiK'ration  as  an  r-f 
amplifier,  and  an  a-f  amplifier,  a  grid-  or  plate-circuit 
detector,  and  a  low-power  oscillator.  Furthermore,  it 
should  be  suitable  for  battery  and  a-c  operation  and  re¬ 
quire  a  minimum  of  heater  power.  Its  electrode  volt¬ 
ages  and  currents  should  be  such  as  to  fit,  in  so  far  as 
possible,  existing  auxiliary  circuit  equii>mer.t.  Good  life 
performance  is  also  an  essential  requirement.  As  regards 
external  structure,  it  is  imperative  that  the  basing  scheme 
permit  aging  and  testing  operations  to  be  carried  out 
conveniently  in  the  factory  and  allow  easy  insertion  of 
the  tube  in  circuit  equipment  without  introducing  undue 
losses.  The  placing  of  the  lead  terminals  should  be 
made  so  that  they  permit  short  circuit  connections. 
Finally,  it  is  desirable  that  the  tube  design  be  suitable  for 
economical  production  maintainable  within  reasonably 
close  electrical  limits. 

These  considerations  circumscribe  the  design  of  the 
tube.  Its  static  characteristics  must  be  set  by  a  study 


Early  work  on  the  extension  of  the  high-frequency 
limit  of  receiving  equipment  indicated  that  in  con¬ 
ventional  circuits  employing  standard  tubes,  the 
tubes  became  less  and  less  effective  as  the  frequency  was 
increased  and  that  ultimately,  at  frequencies  of  the 
order  of  200  megacycles,  tul)es  were  practically  useless, 
B.  J.  Thompson  and  G.  M.  Rose,  Jr.,  conclusively  demon¬ 
strated  that  the  limitations  to  the  successful  operation  of 
vacuum  tubes  at  the  higher  frequencies  may  be  overcome 
by  reducing  the  dimensions  of  the  tubes.^*  ^  The  small 
tubes  which  they  built,  being  intended  for  a  research 
study,  were  not  suited  for  manufacture.  However,  the 
possibilities  of  these  tubes  aroused  an  interest  sufficiently 
wide-spread  to  warrant  their  further  development  for  use 
by  experimenters.  This  article  deals  with  the  factors 
which  were  involved  in  the  design  and  application  of  the 
first  of  such  tubes,  a  Lilliputian  triode. 

If  all  of  the  linear  dimensions  of  a  tube  are  decreased 
by  a  constant  factor,  say  n,  then  the  plate  current,  trans¬ 
conductance,  amplification  factor,  and  plate  resistance 
will  remain  substantially  constant,  but  the  lead  induc¬ 
tances,  the  tube  capacitances,  and  the  time  of  transit 
will  be  decreased  by  the  factor  n.  Furthermore,  the  re¬ 
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FIRST  announced  in  August  1933 
issue  of  Electronics,  the  “acorn” 
tubes  which  amplify,  oscillate,  and 
detect  on  waves  as  short  as  40  centi¬ 
meters  have  now  reached  the  stage 
of  practical  manufacture.  The  pres¬ 
ent  article  deals  with  the  design  and 
application  of  the  triode  and  indicates 
that  it  may  soon  be  available  for  ex¬ 
perimental  purposes,  at  least. 
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of  the  various  uses  to  which  the  tube  might  be  put  and 
by  a  careful  weighing  of  their  relative  importance.  For 
the  tube  shown  in  Fig.  1,  such  considerations  indicated 
the  de.sirahility  of  obtaining  a  ])late  resistance  of  the  order 
ftf  10-15  kihthms  and  an  amplification  factor  above  15, 


Fig.  2— Structural  details  of  mount  assembly. 

Note  the  half-inch  scale. 

together  with  a  ratio  of  tran.^conductance  to  plate  current 
as  high  as  j)ossil)lc.  To  effect  a  significant  imi)rovement 
in  high-fretiuency  behaviour,  and  yet  have  a  tube  which 
could  be  manufactured,  the  electrode  si>acings  were  re¬ 
duced  to  minimum  distances  of  the  order  of  0.005  in. 
riiis  reduction  e.xtends  the  u])|)er  frequency  limit  of 
oj)eration  IkwoiuI  that  of  existing  commercial  tricnles  by 
a  factor  of  a])i)roximately  4  and  at  the  same  time,  keeps 
the  design  of  the  tube  within  the  realm  of  attainable 
manufacturing  technifjue.  To  make  the  tube  convenient 
for  general  battery  and  a-c  use.  the  heater  voltage  was 
set  at  6.3  volts.  conventional  cylindrical  cathode  of 
the  smallest  practical  diameter  is  employed  in  order  to 
realize  the  minimum  heater  power.  Its  length  was  chosen 
so  that  the  lowest  plate  resistance  consistent  with  low 
interelectro<le  cai)acitances  could  be  obtained.  A  plate 
voltage  of  180  volts  was  found  to  l)e  consi.stent  with  the 
l(»w  transit  time  requirement  and  with  good  life  per¬ 
formance.  To  obtain  short  leads,  low  losses,  suitable 
means  for  effective  by-passing  at  the  higher  frequencies, 
and  a  practical  form  of  base,  it  was  necessary  to  abandon 
the  conventional  form  of  pinch  stem  and  standard  base 
:is.sembly.  Instead,  the  tube  elements  were  connected  to 
heavy  leads  suitably  }X)sitioned  and  fastened  to  a  mica 
‘^l)acer:  these  leads  were  then  sealed  in  and  used  as  base 
pins. 

Constructional  details 

The  actual  calculations  involved  in  the  design  of  this 
''inall  triode  are  similar  in  all  resj^ects  to  the  usual  tube- 
structure  calculations.  These  are  of  a  semi-empirical 
nature,  based  in  part  upon  approximate  analyses  of  the 
electrical  field  of  tubes  of  ideal  configurations,  and  in 
part  upon  known  derivations  of  the  space-charge-limited 
current  between  the  elements  of  diodes  of  simple  geo¬ 
metrical  shape.^ 

A  representative  tube,  based  on  these  design  considera¬ 
tions  is  shown  in  Fig.  1.  Details  of  tube  structure  are 
illustrated  in  Fig.  2.  The  tube  consists  of  a  cylindrical 


cathode  enclosing  the  insulated  heater,  an  elliptical  grid 
with  a  large  number  of  turns,  and  a  rectangular  plate. 
The  cross  section  of  the  grid  is  elliptical  to  reduce  the 
otherwise  severe  control  effects  of  the  side  rods.  The 
elements  are  spaced  very  closely  along  the  minor  axis  of 
the  grid — where  the  cathode  emission  is  most  useful — 
in  order  to  reduce  the  transit  time  and  increase  the  trans¬ 
conductance,  and  somewhat  less  closely  along  the  major 
axis  in  order  to  decrease  the  capacitances  and  increase 
the  structural  strength.  Two  accurately  punched  mica 
spacers  serve  to  hold  the  elements  in  position,  the  whole 
assembly  l)eing  fastened  in  place  by  means  of  small  lugs 
which  are  bent  out  from  the  ends  of  the  plate.  One  of 
the  mica  spacers  is  used  as  a  sort  of  stem,  the  heavy 
base  j)ins  and  the  lighter  leads  to  the  electrodes  being 
fastened  around  its  ])eriphery  as  shown  in  Fig.  2.  The 
getter  material  is  enclosed  within  a  flat  tab  welded  to 
one  of  the  plate  lugs.  The  mount  is  placed  within  a  bulb 
which  consists  initially  of  two  cup-shaj^ed  heavy  glass 
sections,  the  shallower  one  of  which  has  an  e.xhaust  pipe 
attached  to  it.  The  seal  is  of  the  “joined-flare-seal”  type, 
and  is  made  at  the  plane  of  the  tube  leads  between  the 
two  glass  sections.  After  sealing,  the  tube  is  exhausted, 
the  e.xhaust  pipe  is  tipped  off,  and  the  base  pins  are  cut 
quite  short.  The  combination  of  the  heavy  glass  of  the 
joined-flare  seal  and  the  stub-pins  constitutes  a  prac¬ 
tical  and  extremely  sturdy  base.  This  arrangement 
obviates  the  need  for  soldering  the  tube  to  the  circuit 
elements  and  also  avoids  the  deleterious  effects  of  the  con¬ 
ventional  base.  The  leads  themselves  are  radial,  the  two 
heater  leads  being  symmetrically  placed  30  deg.  on  either 
side  of  the  cathode  leads,  the  grid  and  plate  leads,  60 


Plate  Volts 

Fig.  3 — Plate  voltage-plate  current  characteristics 
of  the  triode. 


deg.  apart  on  the  same  diameter  as  the  heater  leads. 
This  arrangement  has  proven  to  be  very  well  adapted  to 
the  contemplated  tube  uses,  since  the  grounded  r-f  leads 
are  separated  from  the  active  r-f  leads. 

Tubes  of  this  type  may  be  used  as  grid-  or  plate-cir¬ 
cuit  detectors,  low-power  a-f  and  neutralized  r-f  ampli¬ 
fiers,  and  as  low-power  oscillators.  At  the  highest  fre¬ 
quencies,  well  beyond  the  limit  of  standard  tubes,  they 
may  be  operated  in  conventional  circuits,  the  unusually 
high  transconductance  being  useful  in  making  up  for  the 
deficiencies  of  the  circuits.  The  only  precautions  which 
need  be  observed  with  these  small  triodes  are  the  use  of 

[Please  turn  to  page  293] 
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Accurate  frequency  control 
with  thermionic  tubes 

There  are  many  applications  requir¬ 
ing  very  close  control  ot  motor  speeds. 
Hence,  the  solution  of  the  problem  of 
accurate  frequency  adjustment  as  made 
in  the  case  of  the  astronomical  tele¬ 
scope  drive  illustrated  herewith,  might 
well  find  other  uses  in  industry  and  in 
laboratories. 

The  telescope  at  the  McMath-Hulbert 
Observatory,  Lake  Angelus,  Mich.,  was 
formerly  operated  hy  a  synchronous 
motor.  But  frequency  variations  during 
the  daylight  hours,  caused  by  the  widely 
varying  industrial  load  of  Detroit  and 
nearby  cities,  led  to  the  electronic-tuhe 
installation  sketched  in  the  diagram. 

The  control  apparatus  is  in  three 
parts:  1.  The  thermionic-tube  oscilla¬ 
tor.  2.  The  speed-control  tubes.  3.  The 
device  which  is  to  have  its  speed  con¬ 
trolled,  either  a  direct-current  motor,  or 
a  rotary  converter  and  synchronous 
motor. 

The  frequency  desired  is  generated 
in  the  resistance-stabilized  oscillator,  at 
the  left  in  the  diagram.  The  thermionic 
frequency  control  in  the  second  or  mid¬ 
dle  section  comprises  a  pair  of  tubes 
operating  in  parallel,  whose  grids  are 
excited  by  the  frequency  generated  at 
the  left.  The  plate  voltage  is  supplied 
by  the  speed-controlled  device  and  has  a 
frequency  proportional  to  its  speed.  The 
instantaneous  magnitude  of  the  plate 
current  is  a  function  of  the  instan¬ 
taneous  plate  and  grid  voltages,  or  more 
simply,  of  their  phase  difference.  It  is 


this  plate  current,  acting  on  the  speed- 
controlled  device  at  the  right,  which 
maintains  synchronism  between  the  left- 
hand  and  right-hand  elements  in  the 
sketch. 

At  the  right,  the  driving  unit  is  a 
shunt-wound  direct-current  motor  op¬ 
erating  the  telescope,  with  slip-rings  in¬ 
stalled  to  sujiply  plate  voltage  for  the 
control  tubes  and  filament  current  for 
all  tubes.  The  shunt  field  is  opened  at 
its  electrical  center  and  the  circuit  is 
completed  hy  means  of  fixed  resistances, 
thus  forming  a  bridged  circuit.  The  out¬ 
put  of  the  plates  of  the  control  tubes  of 
the  center  section  is  connected  to  this 
bridged  circuit. 

.•\t  the  Lake  .'\ngelus  installation,  the 
range  of  control  is  from  57  to  f)0.5 
cycles  per  .second.  The  cost  of  the  elec¬ 
tronic  outfit  has  proven  less  than  that 
of  a  first-class  weight-driven  pendulum- 
controlled  driving  clock  of  conventional 
design. 


Photocell  controls  car  painting 

A  VALUABLE  USE  for  a  photocell  has 
turned  up  in  the  spray-painting  of  auto¬ 
mobiles  as  they  go  through  the  produc¬ 
tion  line.  In  one  application,  a  black 
paint  is  applied  to  the  bottom  of  the 
cars  as  they  approach  the  delivery  point. 

Formerly  a  man  was  employed  to  turn 
the  spray  on  and  off  as  the  car  passed, 
hut  in  a  number  of  cases  the  attendant 
would  forget  or  neglect  to  shut  off  the 


This  telescope  drive  is  controlled  by  accurate  frequency  adjustment 
independent  of  outside  load  changes 
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spray  promptly,  and  some  of  the  black 
laccjner  would  go  up  over  the  hack  of 
the  car,  spoiling  the  paint  and  recpiiring 
refinishing. 

Now.  with  a  photocell,  the  paint  spray 
is  turned  on  accurately  hy  the  shadow 
of  the  car,  as  soon  as  the  painting  jxisi- 
tion  is  reached,  and  is  turned  off  eciually 
sharply  as  soon  as  the  car  i)asses,  auto¬ 
matically  preventing  possibility  of  get¬ 
ting  the  black  under-body  paint  on  the 
hack  or  sides. 

♦ 

Ships  steered  by 
"Electron  Elmer" 

Use  of  the  cathode-rav  tube  as  a 
relay  to  control  the  steering  of  a  ship, 
in  the  same  way  that  the  gyroscopic 
compass  or  "Metal  Mike”  has  been  ap¬ 
plied,  is  described  by  i)r.  F.  F.  I'ree  in 
his  “This  Week's  Scienee."  Dr.  h'ree 
writes : 

new  electronic  compass  for  shij)s. 
working  thousands  of  times  faster  than 
ordinary  magnetic  compasses  and  not 
affected  by  iron  use<l  in  the  .ship’s  con¬ 
struction,  has  been  devised  by  physicists 
of  the  National  Physical  Laboratory  in 
England.  A  thin.  i)encil-like  beam  con¬ 
sisting  of  billions  of  electrons  a  second 
is  generated  inside  a  vacuum.  .Although 
the.se  electrons  move  at  speeds  of  more 
than  lO.fKlO  miles  a  second,  the  beam  is 
swung  this  way  or  that  hy  even  very 
tiny  magnetic  or  electric  forces,  includ¬ 
ing  the  forces  of  earth  magnetism.  This 
fact  is  used  hy  letting  the  beam  of  elec¬ 
trons  strike  two  tiny  di.sk-like  targets 
in  such  a  way  that  half  the  electrons  in 
the  lieam  hit  one  target  and  half  hit  the 
other  one,  like  a  stream  of  water  divided 
e(|ually  between  two  pails.  The  device 
is  set  so  that  this  half-and-half  condi¬ 
tion  corresponds  exactly  to  the  proper 
course  of  the  ship  as  related  to  the  di¬ 
rection  of  the  earth’s  magnetism. 

“The  targets  hit  by  the  electron  beam 
then  are  connected,  through  vacuum- 
tube  amplifiers,  to  three  signal  lights: 
one  white,  one  red  and  one  green.  So 
long  as  the  ship  is  on  its  proper  course 
the  electron  beam  falls  equally  on  the 
two  targets  and  the  white  signal  light  is 
illuminated.  If  the  ship  swings  to  the 
right  or  left  the  electron  beam  falls  on 
one  target  more  than  on  the  other  and 
the  red  or  green  light  is  illuminated : 
red  for  a  swing  to  the  left,  green  for 
one  to  the  right.  The  steersman  needs 
merely  to  watch  these  lights,  or  the  elec¬ 
tric  circuit  can  be  connected  to  an  auto¬ 
matic  steering  device  like  the  Metal 
Mike  now  worked  by  magnetic  or  gyro¬ 
scopic  compasses.” 
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DEVICES  IN  INDUSTRY  +  + 


Gloucester  sets 
First  harbor  beacon 

It  will  hk  kasy  in  tlu-  future  for  a 
1)01111(1  (l(j\vn  Ka>t  or  to  the  West¬ 
ward  hut  buffeted  hy  j^ales  or  blinded 
by  rain,  foj'  or  >now,  to  find  her  way 
safely  into  a  liaven  behind  (iloucester 
(Mas>i. )  breakwater.  This  will  be  the 
first  harbor  radio  beacon  on  the  .\t- 
lantic  Coast. 

C.  k.  I’ntnani.  C.  .S.  commissioner 
of  lijjbtbonses.  has  approved  and  work 
has  been  started  on  two  transmitters 
for  a  radio  beacon  to  be  installed  in  the 
“red-liubt”  tower  on  the  end  of  Dojjbar 
breakwater.  I'lie  code  sij^nal  of  the 
beacon  has  not  yet  been  assigned  but 
the  fre(iuency  will  probably  be  .V)4  kilo¬ 
cycles.  Its  operation  will  be  at  times  of 
foj;  or  low  visibility  and  also  jiossibly 
on  a  definite  schedule  in  clear  weather 
such  as  the  second  or  third  ([uarter  of 
each  hour. 

riiis  beacon  will  also  be  available 
for  the  calibration  of  radio  direction 
finders  by  vessels  within  the  harbor, 
makinjj:  unnecessary  the  heretofore  es¬ 
sential  trip  to  boston  I-ij'bt  \  esscl  for 
this  purpose.  .Swinj^inj;  the  vessel  in 
the  sm(K)tb  water  of  (lloucester  Harbor 
will  make  the  calibration  work  more 
accurate  and  the  direction  tinders  on 
vessels  of  the  fishing  fleet  more  de- 
I)endable. 

.\  stronji  and  sustained  effort  was 
made  to  have  this  beacon  speak  the 
word  "(lloucester,  ( iloucester,"  followed 
by  a  born  tone,  rather  than  the  conven¬ 
tional  "dab-dit-dit-dab”  code  si>inal.  .\ 
talkinj'  transmitter  was  built  to  demon¬ 
strate  the  practicability  but  the  pro¬ 
posal  was  rejected  by  the  Lighthouse 
bureau  because  of  the  too  narrow  batid 
of  freeptencies  in  which  all  of  the  ninety- 
nine  radio  l)eacons  around  the  coast  of 
the  United  States  have  to  operatt*.  This 
band,  from  284  to  216  kilocycles,  is  all 
too  narrow  and  not  only  denies  the 
privilege  of  having  the  Gloucester  bea¬ 
con  say  "(iloucester”  but  also  has 
limited  the  development  of  direction 
finders. 

In  the  ca.se  of  the  (iloucester  break- 
watei  beacon,  a  vessel  from  the  East 
would  steer  for  the  Boston  Light  Vessel 
signal  until  he  hears  the  Gloucester 
signal.  Then  he  would  change  bis 
course  and  head  directly  for  the  end  of 
the  breakwater  until  he  picks  up  the 
buoy  or  sees  the  breakwater.  The  rest 
is  plain  piloting. 

The  beacon  will  also  be  invaluable 
to  yachts  after  passing  through  the 
Cape  Cod  Canal,  Eastward  bound.  The 
beacon  on  the  VV’estern  end  of  the  break¬ 
water  will  l)e  so  close  to  the  deep  water 


channel  that  a  direct  cour>e  for  the 
beacon  may  be  safely  steered  until  tlie 
red  light  or  the  tower  itself  is  plainly 
visible. 

■¥ 

Sticky  material  protected 
by  photo-cell 

krinsKR  siiKKTiNi.  as  used  in  an  I'-astern 
'Iioe  factory  is  so  sticky  that  if  it  is 
allowed  to  toucli  the  floor  or  to  foul  as 
it  unrolls  from  a  reel  to  a  conveyor,  dis- 
.ister  results.  To  }(revent  this,  three 
photo-electric  cells  are  mounted  on  a 
fr.ime  between  the  reel  and  the  con¬ 
veyor  opposite  s|)otlamps  placed  1  ft..  2 
ft.  and  4(  ft.  above  the  floor,  according 
to  11.  II.  kaymond,  consulting  engineer, 
berlin.  Conn. 

.\s  tile  rubber  roll  loops  downward 
from  the  power-driven  reel  turning  at 
constant  speed,  the  slack  festoons  dow  n¬ 
ward  toward  the  floor.  I  he  rubber  is 
highly  fragile  besides  lieing  sticky.  The 
speed  of  the  reel  is  slightly  above  that 
of  the  horizontal  conveyor.  If  the  loop 
approaches  the  floor  within  1  ft.  it  in¬ 
terrupts  the  light  r:iy  passing  from  the 
lowest  lamp  to  the  lowest  photo-cell, 
and  this  actuates  the  photo-cell  relay 
and  stops  the  reel  motor.  The  conveyor 


then  gradually  pulls  up  the  slack  and 
when  the  rubber  sheeting  loop  reaches  a 
height  of  2  ft.  above  the  floor  it  inter¬ 
rupts  the  ray  between  the  intermediate 
lamp  and  its  cell,  starting  the  reel  motor 
and  again  delivering  the  sheeting 
toward  the  conveyor  without  stoppage 
of  the  conveyor. 

Occasionally  the  sheeting  becomes 
caught  on  the  reel  and  this  sweeps  the 
rubber  sheet  upward  into  the  air.  This 
interrupts  the  light  ray  between  the  top 
lamp  and  the  corresponding  photo-cell, 
.and  appropriate  relays  shut  down  both 
reel  and  conveyor  motors  to  prevent 
extensive  damage. 

-f 

Measuring  movie-film 
(density 

l^N(; INKERS  OK  THE  Paramount  Labora¬ 
tory  in  Hollywood  have  developed  a 
new  type  of  visual  "densitometer”  for 
measuring  the  density  of  film  to  be 
printed  or  projected.  The  essential 
elements  of  the  new  device  comprise  a 
light  source,  a  Weston  Photronic  cell, 
and  a  microammeter.  The  density 
range  of  this  new  visual  densitometer 
is  from  zero  to  unitv  densitv. 


PHOTOELECTRIC  COLOR  ANALYZER 


The  colorimeter  developed  by  Professor  Arthur  C.  Hardy  at  the  Massachusetts 
Institute  of  Technology.  The  device  makes  it  possible  to  measure  color  quickly 
and  accurately  by  photoelectric  means.  From  left  to  right  are  Dr.  Vannevar 
Bush,  Professor  Hardy,  Dr.  Karl  T.  Compton,  Dean  of  Science  Samuel  C. 
Prescott,  and  Dr.  Harry  M.  Goodwin. 
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Economical  design 
for  radio  set 
transformers 

By  C.  A.  HULTBERG 

Radio  Engineer 

Hygrade  Syh'ania  Corporation 

Emporium,  Pennsylvania 


The  modern  trend  in  radio  towards  smaller  and 
cheaper  receivers  has  produced  a  change  in  sev¬ 
eral  aspects  of  transformer  design.  Electrical  effi¬ 
ciency  is  becoming  a  less  important  item,  especially  in 
power  supply  transformers,  whereas  the  present  trend  is 
toward  low  first  cost,  and  small  size.  The  items  in  order 
of  importance  range  as  follows: 

1.  Manufacturing  cost. 

2.  Size. 

3.  Operating  characteristics 

(a)  Regulation 

(b)  Temperature 

(c)  Operating  life 

(d)  Freedom  from  mechanical  noise  such  as 
lamination  hum,  etc. 

4.  Electrical  efficiency. 

The  above  list  is  based  on  the  assumption  that  no  pre¬ 
vious  design  of  transformer  is  to  be  used  as  a  basis  for 
die  parts,  etc.  Wherever  possible,  a  previously  used  size 
of  lamination  is  used.  Where  several  sizes  and  types  of 
laminations  are  available,  experience  and  previous  design 
data,  if  available,  will  be  the  major  factors  in  the  new 
design. 

Power  transformer  design 

In  power  transformer  design,  the  three  principle  items 
are: 

1.  The  lamination  size  required. 

2.  The  permissible  (or  desirable)  flux  density. 

3.  The  permissible  (or  desirable)  current  density. 
Desirable  flux  density  in  power  transformer  steel  is: 
For  60  cycles  55,000  lines  per  sq.  in. 

For  25  cycles  75,000  lines  per  sq.  in. 

T  ▼ 

THE  DESIGN  FACTORS  presented  in  this 
article  reflect  the  trend  toward  low  first  cost 
and  small  size,  both  of  which  have  caused  a 
definite  revision  of  engineering  practice  in 
this  field 


However,  higher  flux  densities  are  allowable  as  shown 
in  Fig.  1.  These  curves  are  empirical  and  obtained  from 
a  large  number  of  samples  of  transformers  made  by 
several  manufacturers.  As  the  power  output  is  decreased 
and  smaller  units  are  used,  the  area  ]icr  watt  heat  dis¬ 
sipation  increases  and  higher  flux  and  current  densities 
are  allowable ;  however,  mechanical  hum  limits  these 
items.  In  the  smaller  size  units  this  limitation  accounts 
for  the  curves  flattening  off  for  low  power  transformers. 

In  precalculations  of  current  density,  especially  of  pri¬ 
mary  current,  curve  2  will  prove  valuable.  If  very  high 
flux  densities  are  used,  an  extra  allowance  must  be  made 
for  poor  power  factor. 

Current  densities  are  usually  expressed  in  circular  mils 
per  ampere.  Usual  versus  maximum  values  are  shown 
l)elow : 


Usual  Maximum 

Filament  windings  6(X)c.m./a  450c.m./a. 

High  voltage  windings  600  500 

Primary  windings  600  500 

Small,  well  ventilated  transformers  have  been  built 
using  current  densities  as  high  as  300  circular  mils  per 
ampere,  and  though  usable  for  some  applications,  a 
more  conser\’ative  design  is  always  to  be  preferred.  In 
the  future,  as  new  insulation  materials  are  developed, 
higher  current  densities  will  very  likely  be  used  for  all 
sizes  of  transformers  used  in  radio  sets  and  other  small 
appliances. 

Usually  two  or  three  different  “standard”  sizes  of 
laminations  are  available,  and  it  only  l)ecomes  necessary 
to  determine  the  core  cross-section  under  the  windings. 
A  good  working  formula  for  this  purpose  is : 


A  =  cVEl  (1) 

A  =  Cross-section  of  core  in  square  inches 
f  =  An  empirical  design  constant 
El  =  Power  output  of  transformer  in  volt  amperes 
f  =  .180  to  .280  for  60  cycles  1  The  lower  figures  correspond 
c  =  .280  to  .380  for  25  cycles  /  to  the  high  flux  densities. 

The  number  of  turns  in  the  primar)’  is  determined 
from  the  familiar  formula: 

Ep  X  10» 

^'P  = -  (2) 

4  A4  X  f  X  <P  X  A 
where  Ep  =  Primary  voltage 
/  =  Supply  frequency 
<P  =  Flux  density  in  lines  per  square  inch 
A  =  Cross  sectional  area  of  the  core  (sq.in.) 

Secondary  turns  are  then  determined  by  means  of  the 
voltage  ratios  between  primary  and  secondary  adding 
about  5  percent  for  IR  drop  in  the  windings. 

Es  ^  Ns 

- -  (3) 

Ep  Np 

or  Ns  =  Np  (Es/Ep)  +  correction  for  IR  drop 

Where  resistance  loads  only  are  applied  to  the  secondary, 
effects  of  IR  drop  and  other  factors  can  be  (|uite  accur¬ 
ately  calculated,  as  shown  later. 

Where  an  entirely  new  design  is  required  including  a 
new  size  of  iron,  the  size  of  the  iron  (window  dimen¬ 
sions  and  center  leg  width)  is  most  easily  determined 
by  calculating  two  or  three  coils  of  different  shapes 
(length  versus  thickness)  and  having  samples  wound. 
Allowing  suitable  clearances  around  the  coil,  a  new  iron 
may  be  readily  designed. 

The  design  of  a  new  iron  should  also  be  governed  by 
the  conditions  known  to  exist,  such  as : 

Is  the  same  iron  desired  for  60  cycle  and  25  cycle 
transformers,  or  is  60  cycle  operation  only  desired? 
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Will  some  particular  shaije  improve  the  space  available 
on  the  chassis  of  the  device  it  is  to  be  used  with? 

Can  an  auto-transformer  be  used  to  advantage  with¬ 
out  losing  the  chance  of  Underwriters’  approval  ? 

Insulation  and  winding  data 

In  designing  coil  windings  using  enamelled  wire,  some 
precaution  to  prevent  crossed  turns,  and  consequent  dan¬ 
ger  of  short  circuits  must  be  observed.  Past  experience 
of  numerous  coil  manufacturers  has  shown  that  a  wind¬ 
ing  factor  of  85  ixTcent  to  87  i^ercent  is  the  most 
practical  for  any  wire  smaller  than  No.  30  B  &  S  gauge. 
For  sizes  between  No.  20  and  No.  28,  winding  factors  of 
90  percent  are  satisfactory  where  necessary.  Sizes  larger 
than  No.  20  may  be  wound  with  a  winding  factor  as  high 
as  93  to  95  jx*rcent. 

When  using  the  smaller  wire  sizes  spacing  closer  than 
87  percent  will  tend  to  cause  shorts,  and  spacing  larger 
than  85  percent  winding  factor  will  give  uneven  build 
up;  turns  in  one  layer  sinking  between  turns  in  a  lower 
layer.  These  winding  factors  and  insulation  data  also 
apply  to  audio  transformers  and  chokes. 

Data  for  insulation  layers  are  given  in  Table  I. 

TABLE  I 

Audio  and  Power  Transformer  Coil  Interlayer  Insulation 
(For  Machine  Wound  Coils) 

Tiik  knkss  ok  Max.  size  ok  RKxoMMExnK.o  max.  rms 

I.NSri.ATIOV  K.NA.MEI.EI)  w  ire  volts  per  layer  ok  wire 


ANM» 

lATEKIAI. 

Double 

Single 

PAPER 

PAPER 

.0005' 

Glassine 

No.  38  A.W.G. 

50  V. 

25  V. 

.0007 

”  Glassine 

No.  35  A.W.G. 

75  V. 

38  V. 

.001” 

Glassine 

No.  31  A.W.G. 

100  V. 

50  V. 

.0013' 

*  Glassine 

No.  29  A.W.G. 

135  V. 

63  V. 

.002" 

Kraft 

No.  25  A.W.G. 

140  V. 

70  V. 

.003” 

Kraft 

No.  23  A.W.G. 

200  V. 

100  V. 

.005” 

Kraft 

No.  16  A.W.G. 

350  V. 

175  V. 

.005” 

Kraft 

No.  12  A.W.G. 

(Hand-Wound  Filame 

Windings) 

in  winding  with  jiajier  insulation,  the  margins  of  pajxr 
extending  beyond  the  winding  vary  according  to  the  type 
of  service.  For  audio  transformers  and  small  chokes, 
to  is  sufticient.  In  power  transformer  windings, 
primary  windings  should  have  to  niargin,  while 
for  the  high  voltage  secondaries  (1000  volts)  not  less 
than  W",  or  for  a  2,(XX)  volt  winding  not  less  than 
Filament  windings  have  margins  of  from  Y  to  More 
liberal  margins  will  add  to  the  safety  factor,  but  the  in- 
crea.sed  cost  rarely  justifies  more  than  the  values  given 
alxive. 


Fig.  1 — Permissible  flux-density  in  power  transformer 
cores  for  25  and  60  cycle  operation,  and  for  various 
output  ratings. 


Insulation  between  windings  should  be  required  to 
stand  twice  terminal  voltage  plus  1500  volts.  Kraft 
paper,  or  varnished  cambric  is  usually  used,  depending 
on  the  voltage  and  mechanical  stress.  In  some  cases 
both  are  used,  viz.,  between  a  high  voltage  secondary 
and  a  heavy  wire  filament  winding. 

In  all  cases,  a  preliminary  design  is  drawn  up  and 
samples  are  made.  The  samples  are  then  carefully 
checked  under  operating  conditions,  recording  all  impor¬ 
tant  data  such  as  secondary  voltage,  primary  and  sec¬ 
ondary  current,  and  temperature  rise,  etc.  Using  these 
data,  any  necessary  corrections  or  changes  may  be  readily 
calculated  so  as  to  obtain  the  desired  voltages  and  current 
densities  in  the  various  windings. 


Rated  Output  in  Volt- Amperes 


Fig.  2 — Efficiency  of  transformers  improves  as  the  rated 
output  is  increased,  the  small  transformers  of  present 
design  have  efficiencies  as  low  as  60-70  per  cent 

Testing  the  transformer  sanqtle  involves  measurements 
of  the  voltage  and  current  in  both  windings,  for  which 
jnirpose  a.c.  meters  must  he  used.  The  calibration  of 
these  meters  should  he  checked  jieriiKlically  to  insure 
accuracy  of  the  testing  data. 

Design  corrections 

The  following  method  may  be  used  for  correcting  the 
design  of  a  multi-winding  power  transformer  feeding  a 
rectifier  and  associated  filter  circuit.  Obtain  readings  of 
d-c  voltage  and  current.  If  incorrect,  by  some  reason¬ 
able  jiercentage  (10  percent  or  less),  correct  the  number 
of  turns  on  the  winding  at  fault  by  the  same  percentage 
and  re-check  with  the  same  filter  network  and  rectifier 
tube  as  used  for  the  first  check.  If  the  original  error  was 
large,  two  successive  corrections  may  be  necessary  to 
obtain  the  desired  result.  I  f  filament  voltages  are  wTong 
by  a  smaller  amount  than  can  be  compensated  for  by  the 
addition  or  subtraction  of  one-half  turn  (or  a  full  turn 
where  a  center-tapped  winding  is  employed),  it  becomes 
necessary  to  change  the  numlxr  of  turns  on  the  trans¬ 
former  primary.  If  the  transformer  primary  turns  are 
changed  to  correct  one  secondary  I’oltage,  all  other  sec¬ 
ondary  zinndings  must  be  changed  in  the  same  ratio. 
For  an  example,  suppose  a  KXX)  turn  secondary  and  200 
turn  primary  gives  a  desired  high  voltage  but  that  a  5.5 
turn  secondary  gives  a  filament  voltage  that  is  5  percent 
high.  To  compensate,  the  primary  and  the  10()0  turn 
secondary  are  increased  5  percent  each  giving  210  turns 
and  1050  turns,  respectively.  (A  one-half  turn  change  in 
the  filament  winding  would  cause  a  9  percent  change  in 
filament  voltage.) 

[Editor’s  note — In  the  second  installment  of  this  article,  Mr. 
Hultberg  will  discuss  the  design  of  B  filter  chokes,  interstage 
audio  transformers,  and  output  transformers,  both  from  the 
standpoint  of  theory  and  practical  manufacturing  considerations.^ 
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Home  facsimile  is  on  the  way 

ONE  of  the  large  broadcasting  stations  is  re¬ 
ported  preparing  to  put  on  an  experimental 
facsimile  service,  to  deliver  printed  text  and  pic¬ 
tures  to  those  of  its  audience  who  have  their  radio 
sets  tuned  in  from  1  a.m.  to  6  a.m. 

News  print,  headlines,  display  ads,  cartoons, 
style  sketches,  weather  maps,  etc.,  will  be  included 
in  this  little  newspaper  which  will  unroll  from  a 
mandrel  under  the  radio  set,  and  will  be  printed 
without  any  manual  preparation  on  the  user’s 
part. 

The  station  owner  proposes  to  handle  the  sales 
of  the  first  experimental  facsimile  printers,  which 
will  be  connected  to  be  switched  on  in  place  of  the 
usual  speakers.  The  broadcaster  also  proposes  to 
furnish,  free  of  charge,  the  rolls  of  paper  for  the 
facsimile  newspaper.  These  will  be  supplied  upon 
written  application  of  listeners,  in  order  to  show^ 
“display  advertisers”  just  who  and  where  are  the 
users  of  this  new  advertising  service  on  the  air. 


A  handy  ''y^rd-stick'' 
for  high  fidelity? 

WITH  rapid  progress  now  under  way  in  the 
direction  of  “high  fidelity,”  how'  can  the 
average  radio  engineer  in  a  radio  factory  or  broad¬ 
cast  station  determine  quickly  and  to  his  own  full 
satisfaction  whether  he  is  getting  adequate  fidelity 
or  not.  Of  course,  we  have  the  big  elaborate  in¬ 
struments  to  measure  tone  quality.  But  is  there 
not  some  compact  handy  “sound  thermometer” 
which  can  be  applied  by  an  everyday  practical  man. 


something  like  the  new  “light-meter”  is  used  to 
measure  illumination  intensity? 

If  such  a  practical  sound-measuring  meter  were 
available,  to  be  sold  at  several  hundreil  dollars, 
there  wouhl  seem  to  be  a  market  for  it  in  a  lot  of 
places.  Without  such  a  meter  available,  we  are 
bound  to  suffer  a  lot  of  both  intentional  and  un¬ 
conscious  gypping  of  high  fidelity,  leailing  to 
abuses  of  the  name,  and  to  unsouiul  practices. 
Perhaps  devices  already  developed  can  be  atlapted 
in  this  direction.  If  so,  right  now,  while  high 
fidelity  is  on  everybody’s  mind,  is  the  time  to  offer 
such  a  device  to  the  imlustry. 


Electronic  inefficiency 

Thai  electron-bombardment  devices,  such 
as  the  cathode-ray  and  x-ray  tubes,  are  very 
inefficient,  is  seldom  emphasized.  When  the  elec¬ 
tron  stream  impinges  on  the  metallic  or  fiuorescent 
surface,  an  extremely  broad  spectrum  of  radiation 
results,  ranging  from  the  extremely  short  x-rays 
to  the  long  wave-lengths  of  heat.  But  it  is  seldom 
if  ever  that  the  engineer  wants  all  of  these  radia¬ 
tions  at  once.  In  the  x-ray  tube  he  could  well  dis¬ 
pense  with  the  heat,  while  in  the  fluorescent 
cathode-ray  tube  he  wouhl  like  to  concentrate  the 
energy  of  the  electron  beam  into  light. 

There  is  a  great  field  for  fundamental  research 
in  the  conversion  of  electronic  energy  into  radia¬ 
tion  at  desired  frequencies,  that  is,  in  developing 
methods  of  bombardment  which  produce  useful 
radiation  at  the  expense  of  useless  radiation. 
I’rogress  in  cathode-ray  television,  x-ray  practice, 
and  many  other  arts  will  he  greatly  accelerated  by 
new  findings  in  this  field,  which  apparently  has 
been  neglected  by  engineer  ami  physicist  alike. 


Old  transformer  iron 
for  new  radios! 

HE  artifices  of  the  price  chiseler  are  many, 
and  the  efforts  to  which  he  resorts  are  worthy 
of  a  better  cause. 

Take  the  “old  iron”  racket  now  being  practiced 
in  some  quarters.  Instead  of  using  modern  sili- 
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con  steel,  some  transformer  makers  are  buying 
up  old  junk  electric-light  transformers  and  choke 
coils,  for  the  old  iron  they  contain.  Some  of  these 
veteran  pieces  of  electrical  apparatus  have  servetl 
honorably  tor  twenty  years  or  so.  I'atigued  by 
many  millions  of  alternations,  they  date  back  to 
the  early  days  when  far  less  was  known  about 
transformer  iron  than  at  present. 

Laminations  from  these  old  sheets  are  workeil 
over  for  radio  use.  I  he  result  obviously  is  a 
mixture  of  irons  poor  in  magnetic  (jualities  ami 
uneven  in  character.  I  his  is  the  heterogeneous 
junk  which  goes  into  some  cheap  units,  and  even¬ 
tually  into  cheap  sets,  resulting  in  appalling  ineffi¬ 
ciency  and  lack  of  uniform  performance.  It  is 
price-whittling  with  a  vengeance. 


A  simple  facsimile  printer 

CONSIDLRAHU’,  impetus  is  given  the  com¬ 
ing  of  “home-facsimile”  through  orilinary 
home  radio  sets,  by  a  new  direct  printing  process 
using  standard  carbon  paper  and  requiring  no 
processing — other  than  to  be  picked  up  and  read! 

rile  paper  to  be  printed  on,  accompanied  by  a 
piece  of  carbon  paper,  passes  between  a  revolving 
roller  and  an  oscillating  knife-edge.  Around  the 
roller  is  embossed  a  raised  spiral  of  a  single  turn. 
I'his  roller  and  spiral  revolve  once,  while  the 
paper  is  being  advanced  the  width  of  one  line  of 
the  facsimile.  Thus,  if  the  straight-edge  knife  is 
pressed  continuously  against  the  roller,  the  point 
of  contact  with  the  spiral  will  run  across  the  paper 
and  a  solid  horizontal  line  will  be  drawn.  If, 
however,  the  knife-edge  is  raised  and  lowered  by 
the  reproducer  magnet,  dots  and  dashes  of  the 
picture  will  be  reproduced.  The  carbon  paper  is 
used  over  and  over,  and  is  the  only  part  needing 
eventual  replacement. 


Auditory  perspective 

PERSONS  of  musical  and  artistic  tempera¬ 
ment  sometimes  complain  that  radio  repro' 
ductlon  is  “too  flat” — that  the  tones  issuing  from 
a  single  loudspeaker,  whatever  the  fidelity,  are  too 


centralized  and  unreal.  Someone  has  said  that 
to  listen  to  a  great  orchestra  reproduced  by  a 
single  speaker,  is  “like  listening  through  a  knot¬ 
hole  in  a  fence!” 

(^f  course  binaural  reproduction,  with  two  micro¬ 
phones,  two  broadcast  channels  and  two  radio  sets 
separately  placeil,  would  aid  in  the  illusion  of 
reality.  But  we  are  far  from  having  sufficient 
channels  for  the  general  use  of  such  true  “audi¬ 
tory  perspective”  on  the  air. 

But  something  approaching  “stereoscopic  hear¬ 
ing”  might  be  accomplished  with  single-channel 
reproiluction,  bv  using  two  speakers,  separated  in 
the  room,  one  speaker  filtered  for  highs,  and  one 
for  lows.  I  he  instruments  of  an  orchestra  would 
appear  to  have  considerable  spatial  separation;  a 
Tiian  and  wo?nan  in  a  dialogue  would  seem  to  be 
on  opposite  siiles  of  the  room. 

Experiments  along  this  line  might  well  bring  a 
new — even  if  pseudo — dimension  into  radio  re¬ 
production. 


RADIO-CONTROLLED  TRACTOR  AT 
CHICAGO  FAIR 


The  International  Harvester  Company  is  exhibitins  this 
remote-controlled  tractor,  which  plows  acrease  while 
steered  from  the  farmhouse  porch. 
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REVIEW  OF  ELECTRONIC  LITERATURE 

HERE  AND  ABROAD 


Screen  srid  tube  circuits 
having  high  frequency  stability 

[K.  P.  ScHWEiMER  and  L.  Pungs, 
Braunschweig  Institute  of  Technology.] 
It  is  possible  to  design  oscillators  with¬ 
out  quartz  control,  for  which  the  fre¬ 
quency  remains  constant  to  within  20 
cycles  at  2,000  kc.,  even  when  the  plate 
potential  varies  50%  and  the  filament 
voltage  20%.  The  theory  of  the  simple 
oscillating  circuit  which  takes  into  ac¬ 
count  the  grid  current  shows  that  main¬ 
taining  the  ratio  grid  a.c.  to  total  a.c. 
is  the  most  important  factor  ensuring 
constant  frequency.  The  current  dis¬ 
tribution  in  self-excited  three-electrode 
tubes  is  fixed  by  the  grid  and  the  plate 
potential  and  the  tube  constants.  Four- 
electrode  tubes  leave  a  means  of  con¬ 
trolling  the  distribution  from  the  out¬ 
side.  When  the  plate  potential  is  varied, 
the  change  in  frequency  produced  is 
nearly  opposite  to  that  obtained  by  a 
similar  change  in  the  screen  grid  poten¬ 
tial,  and  it  is  possible  so  to  couple  the 
two  electrodes  that  the  frequency  re¬ 
mains  constant  so  long  as  the  ratio  of 
the  two  electrode  voltages  is  kept  at  a 
certain  value. — H.f.  Tcchn.  El.  ak.  43 
No.  6:  181-189.  1934 


Symmetrical  oscillators 

and  multivibrator 

[J.  Mercier,  University  of  Bordeaux.] 
The  tuned  circuit  may  be  placed  be¬ 
tween  the  plates  of  two  tubes  and 
coupled  to  the  grids  by  means  of  identi¬ 
cal  coils.  The  tw-o  tubes  behaving  as 
coupled  oscillating  circuits  may  oscillate 
in  phase  (or  as  a  single  tube)  or  in 
phase  opposition,  no  high  frequency 
current  flowing  in  the  latter  case 
through  the  high  tension  battery.  In 
order  to  prevent  operation  in  phase 
which  is  of  little  interest,  a  choke  coil 


Multivibrator  circuit  using  capacity 
coupling. 
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may  be  inserted  in  the  high  tension  lead. 
The  equation  of  the  circuit  is  nearly 
the  same  as  for  a  single  tube,  the  only 
change  in  the  conditions  for  oscilla¬ 
tions  being  that  2Rp  is  to  be  written  in 
place  of  R»,  that  is  R  -f-  (L 
-j-  mM)  /2RpC  must  be  negative,  M' 
being  the  coupling  between  the  two 
halves  of  the  plate  coil.  The  pulsation 
is  given  by  the  .square  root  of  1/(L  -j- 
M')  2C. 

The  multivibrator  can  be  considered 
as  a  symmetrical  oscillator  in  which, 
however,  the  circuit  constants  are 


Symmetrical  oscillator  with  mixed 
coupling. 


aperiodic.  When  the  value  of  m  —  1 ) 
(r)  —  Rp  is  positive,  the  smallest  dis¬ 
turbance  is  amplified  in  such  a  way  that 
no  steady  state  is  reached.  The  con¬ 
densers  C,  and  C,  are  alternately 
charged  and  discharged. — Onde  cl. 
13  No.  149:  197-219.  1934. 


The  cell  space  ratio  in  wood 
by  a  photo-electric  method 

[W.  W.  Barkas,  Forest  Products 
Research  Laboratory,  Princes  Ris- 
borough.]  The  common  method  of 
measuring  the  cell-space  ratio  is  to 
traverse  the  section  under  a  microscope 
with  a  micrometer  measuring  the  total 
distances  across  the  walls  and  the  voids 
separately.  In  the  new  method  the 
amount  of  light  passing  through  the 
voids  (varying  between  0.01  mm.  and 
0.3  mm.)  of  a  stained  microsection  of 
the  wood  (1  cm.  square,  15  microns 
thick)  is  measured.  The  slide  carrying 
the  microsection  is  focused  by  means 
of  an  f/2.4  camera  lens  on  to  a  rec¬ 
tangular  aperture  placed  in  front  of  the 
photocell.  A  correction  is  made  for  the 
amount  of  light  reflected  and  trans¬ 
mitted  by  the  stain.  For  Scots  pine  the 
photocell  method  gives  a  cell-space  ratio 
of  42,  the  micrometer  method  52,  the 
projection  method  39.  The  new  Zeiss 


sodium  vapor  lamp  is  used  as  a  source, 
with  a  methylene  blue  stain  possessing 
a  strong  absorption  band  in  the  region 
of  the  D-lines. — Proc.  Ph\s.  Soc.  df 
No.  4:  545-559.  1934. 


Vacuum  tubes  with  positive 
grid  in  place  of  thyratrons 
for  electronic  counting 

[H.  Alfven  and  P.  Ohlin,  University 
of  Upsala.]  In  the  thyratron  counter 
developed  by  Wynn-Williams  the  cir¬ 
cuit  may  be  designed  so  as  to  operate 
the  counting  relay  only  at  every  second, 
fourth,  eighth,  etc.,  discharge,  depend¬ 
ing  upon  the  number  of  tubes  used.  A 
self-oscillating  vacuum  tube  with  C  and 
L  in  the  grid  circuit  may  be  used  for 
this  purpose,  at  less  cost  and  with 
greater  stability,  provided  the  grid  is 
given  a  fairly  high  positive  potential 
(100  volt).  When  the  plate  voltage  is 
increased  from  minus  10  toward  -j-  20 
volts,  the  plate  current  increases  sud¬ 
denly  at  about  5  volt  to  1  m.\.,  indicat¬ 
ing  that  the  tube  oscillates,  then  rises 
gradually  until  17  volts  is  reached. 

Here  the  oscillations  stop  and  a  second 
sudden  increase  takes  place.  On  de¬ 
creasing  the  voltage  the  sudden  changes 
are  found  to  take  place  at  a  several 
volts  lower  potential.  The  total  electron  ;  ’ 

emission  remains  constant.  The  range  i 

over  which  stable  oscillations  occur  de-  j 

pends  on  the  gridplate  conductance  G 
of  the  tube,  the  hysteresis  being  the  j 

more  pronounced  the  smaller  G.  The  ' 

tube  is  so  adjusted  that  a  steady  small  • 

plate  current  flows,  aNive  the  point  j 


4  cm 


Circuit  for  recording  every  fourth  sym¬ 
metrical  impulse 


where  it  oscillates ;  any  sudden  sym¬ 
metrical  impulse  throws  it  into  oscilla¬ 
tion  with  a  sudden  increase  in  the  plate 
current  and  in  the  voltage  drop  across 
the  lead  R.  The  operating  point  slides 
toward  the  lowest  point,  and  if  an  im¬ 
pulse  of  the  same  shape  now  occurs,  it 
stops  the  oscillations.  A  single  tube 
counts  every  second  impulse. — Zeits.  f. 
Physik  89  No.  11/12:826-833.  1934. 
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Progress  in  the  elimination 
of  artificial  static 

IMichki.  Aoam.J  (Juict  operation  of 
neon  lights  is  obtained  by  welding  and 
screening  the  liigb  voltage  connections. 
lM)r  periodically  interrupted  tu!)es 
(blinkligbts)  the  remedy  is  two  2-Mf. 
condensers  across  the  motor  with  an  in¬ 
duction  coil  from  between  the  con¬ 
densers  and  the  grtumd,  thoroughly 
screening  the  contact  mechanism  and 
tising  lead-sheathed  cables.  It  has  also 
U-en  proposed  to  dispense  with  the 
motor  for  making  and  breaking  the  con¬ 
nections,  and  to  use  relaxation  oscilla¬ 
tions  of  a  frequency  determined  by  ('R. 
.'street-cars  have  caused  tests  to  he  made 
in  various  cities  all  over  the  world : 
remedies  are  expensive  as  a  general 
rule.  In  dealing  with  small  medical  ap- 
jiliances  the  human  lunly  may  be  con¬ 
sidered  as  a  resistance  of  10,000  ohms, 
to  the  midpoint  of  which  a  condenser  of 
40  MMf.  is  connected,  the  other  side  of 
the  condenser  l)eing  grounded.  With 
regards  to  elevators,  squirrel-cage 
motors  give  least  trouble.  For  small 
hi'Use  appliances  a  condenser  is  placed 
across  the  points  between  which  the  cir¬ 
cuit  is  interrupted,  or  across  the  brushes 
of  motors,  or  a  twin  condenser  acros" 
the  windings  and  the  midpoint  con¬ 
nected  to  the  metallic  mass.  In  several 
countries  the  fight  against  interference, 
first  conducted  by  private  initiative,  has 
been  taken  over  by  the  authorities.  In 
(lermany  over  150,000  cases  have  been 
treated  in  10.k5  (domestic  appliances 
medical  l.^c,  power  stations 
7%,  street  cars  4%,  oscillating  receivers 
5rj,,  faulty  receivers  20%,  atmospheric 
noises  17i'!^r  ).  A  static-free  town  ex- 
i'«ts:  Baden-Baden. — Rci’uc  gen.  FJ. 

Xo.  3:  07-100.  1034. 


Electronic  device  for  making 

visible  infra-red  images 

f(l.  Holst,  J.  H.  de  Boer.  M.  Teves 
and  C.  F.  N'eenamans,  Philips’  Re¬ 
search  Laboratory,  Eindhoveni  The 
sensitive  layer  of  modern  infra-red 
>ensitive  photocells  consisting  of  cesium 
atoms  upon  a  salt  or  oxide  layer  is  quite 
transparent.  The  layer  of  metal  which 
acts  as  a  support  and  supplies  electrons 
to  replace  those  emitted  from  the  ad¬ 
sorbed  atoms  may  also  be  taken  so  thin 
as  not  to  affect  the  passage  of  the  light. 
()n  projecting  an  image  upon  this  com¬ 
posite  layer,  from  the  outside,  the 
density  of  the  electron  stream  set  free 
will  vary,  depending  upon  the  illumina¬ 
tion  which  the  different  parts  receive 
and  provided  that  the  plate  potential  is 
sufficiently  high  to  draw  the  electrons 
in  a  straight  line  to  the  plate.  When  the 
plate  is  covered  with  a  screen  of 
fluorescent  material,  such  as  zinc  sili- 
i-'ate,  or  calcium  tungstate,  and  is  itself 


a  transparent  metal  foil,  a  visible  image 
may  be  seen  or  photographed.  The 
fluorescent  anode  is  made  by  letting  a 
thin  him  of  silver.  311  millionth  cm. 
thick,  condense  upon  a  plane  glass  plate, 
the  fluorescent  material  being  then  pre¬ 
cipitated  from  an  alcoholic  suspension, 
riie  infra-red  sensitive  layer  is  l)est 
taken  3  millionth  cm.  thick  when  it  gives 
3.4  ti.\  per  lumen  of  incident  light. — 
riiy.ma  1  (4»  :  281-2‘Xl,  1<1.U. 


Secontdary  vibrations 
in  cone  loud-speakers 

I  F.  V.  ScHMoi.i.ER,  Telefimken  Labor. J 
When  attempting  to  improve  the  effi¬ 
ciency  of  cone  loud-spciokers  by  increas¬ 
ing  the  strength  of  the  magnetic  field 
across  the  air  gap,  one  observes  in  cer¬ 
tain  ranges  a  note  of  half  the  frequency 
of  the  sound  which  the  speaker  is  de¬ 
sired  to  render.  This  ‘‘.son  rangue"  is 
obtained  only  when  the  freijnency  is 
maintained  for  some  time  and  above  a 
certain  power.  When  the  power  is  just 
sufficient,  the  “hoarse  sound’’  may  take 
20  secoiuls  to  establish  itself,  at  a  higher 
output  less  than  1^10  sec.  It  is  ol»- 
tained  above  about  500  cycles  per  sec. 
and  with  varying  strength  over  a  band 
more  than  1.000  cycles  wide.  When 
fully  developed  it  causes  a  loss  in  the 
strength  of  the  desired  frequency.  The 
production  of  the  unwanted  sound  can 
be  accounted  for  by  an  additional  elastic 
force,  depending  upon  the  frequency 
(Mathien’s  differential  equation).  The 
remedy  is  to  give  the  cone  a  shape  which 
does  not  allow  it  to  be  spread  out  in  a 
plane. — Tclef.  /.cit.  15  Xo.  67:  47-54. 
10.34. 


Formulas  for 

the  internal  capacity 

of  multi-layer  coils 


I  Harry  Zi-iirt,  Berlin  Institute  of 
Technology.]  The  experimental  method 
n>ed  in  getting  the  value  of  the  internal 
capacity,  assuming  the  self-capacity  to 
be  constant  over  the  entire  length,  gives 
results  which  contain  an  error  of  about 
.s()%  (Morecroft,  Exp.  Radio,  p.  299) 
so  that  the  use  of  simple  formulas  is 
justified.  h'or  single-layer  solenoids 
wound  on  cylindrical  forms  the  internal 
(.'  of  the  coil  alone  is  in  mmI.  equal  to 
0.48  R  as  long  as  the  ratio  of  radius  to 
half-length  of  the  cylinder  is  within  the 
range  of  1  to  6.  For  flat  coils,  in  par¬ 
ticular,  a  correction  must  be  added  for 
the  insulation  and  the  support ;  when  the 
outer  radius  r  of  the  insulating  layer 
having  a  dielectric  constant  e  (about  4 ) 
is  much  smaller  than  1,  the  value  of  C 
in  MMf.  is  equal  to  0.24  em  R,  where 
(em  —  1)  =  e  IT  r '21.  For  colls  with 
n  layers  w(»und  in  the  same  sense  (in 
MMf  ). 


1 

C  =  —  (C,  -H  C.)  -h 


In  coils  wound  in  continuous  fashion 
the  last  term  must  be  multiplied  by  4/ '3. 
The  letter  C,  means  the  capacity  of  the 
innermost  layer,  Cn  that  of  the  outer 
layer,  and  <!«•  =  d-23  r  -j-  0.26  h,  where 
r  in  this  formula  is  the  radius  of  the 
wire  and  h  the  distance  separating  wires 
of  the  same  laver,  El.  Techn.  Zeit.  55 
Xo.  27 :  662-665,  1934. 

(Other  methods  of  estimating  internal 
capacity  will  be  found  in  Moullin’s 
Radio  Frequency  Measurements.  — 
EniTok’s  XoTE. ) 


PERAMBULATOR  RADIO 


An  enterprising  middle-west  manufacturer  offers  this  solution  to  the 
depression.  Father  (or  child)  may  get  ball  scores  al  fresco.  D.  H. 
Miller,  Chicago  I.R.E.  Section  Secretary  in  1933,  is  the  proud 
demonstrator. 
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Efficiency  of  oscillating 
tubes  in  the  ultrashort  range 

I  R.  Bkck,  L'liiversity  of  Jena.]  Owitij; 
to  tlie  small  value  of  I-  C  at  short  wave- 
Icng^ths  and  the  small  rejjenerative  ef¬ 
fect,  it  is  best  to  use  a  grid-leak  circuit 
which  controls  the  operating  point  auto¬ 
matically.  The  efficiency,  that  is,  the 
ratio  of  a.c.  to  d.c.  power,  depends  on 
the  value  of  the  grid  leak.  It  can  he 
measured  by  comparing  the  d.c.  power 
required  in  the  oscillating  and  in  the 
non-oscillating  state  for  maintaining  the 
warmest  point  of  the  bulb  at  the  same 
temperature,  thermo  couples  being 
placed  near  this  spot  (H.  M.  Turner). 
An  8-4-m.  sender  with  an  inductance  of 
340  cm.  and  a  variable  condenser  (10  to 
50  cm.)  in  the  plate  circuit,  a  large  in¬ 
ductance  (430  cm.)  in  series  with  a 
9.700  cm.  condenser  shunted  by  a  grid- 
leak  in  the  grid  circuit,  the  latter  being 
so  adjusted  that  a  tourmaline  plate  can 
he  placed  in  parallel  without  affecting 
the  wave-length,  gave  an  efficiency  of 
63%  without  the  tourmaline  and  48% 
with  the  crystal,  or  41%  (resp.  48%) 
when  including  the  filament  current.  At 
3.12  ni..  with  the  inductances  reduced 
to  the  leads  and  a  variable  condenser 
between  grid  and  plate,  the  oscillator 
had  an  efficiency  of  about  30%  with  or 
without  crvstal  control. — H.f.  Tcchn. 
FA.  ak.  43.  No.  6:  199-205.  1934. 


Short  and  ultrashort  waves 

[A.  ScHEiBE,  German  National  Physi¬ 
cal  laboratory]  .^s  the  frequency  in¬ 
creases  and  the  filament  to  grid  capacity 
assumes  relatively  more  importance,  the 
ratio  of  the  voltage  induced  in  the  grid 
circuit  by  the  plate  voltage,  namely  mu 
(1  -|-  Rt/R) —  where  Rt  is  the  internal 
resistance  of  the  tube  and  R  =  L/Cr, 
that  of  the  tuned  plate  circuit — falls  be¬ 
low  the  normal  value  of  about  i. 
Moreover,  the  phase  difference  becomes 
a  function  of  the  speed  of  the  electrons. 
The  various  attempts  at  producing  effi¬ 
cient  short  and  ultrashort-wave  oscil¬ 
lators  all  try  to  bring  amount  and  phase 
of  the  regeneration  back  to  its  normal 
value,  by  using  separate  seals  for  anode 
and  grid,  a  potentiometer  circuit  in  place 
of  the  transformer  connection  between 
grid  and  plate,  re.sorting  if  necessary, 
to  two  variable  condensers  as  po¬ 
tentiometer,  and  allowing  the  grid  to 
discharge  to  the  cathode  over  a  high 
resistance. — Plt\s.  Zcit.<!.  35.1  (5):  206- 
215,  1934. 


Direct  current  amplifiers 

[P.  Donzelot  and  J.  Divoux,  Uni¬ 
versity  of  Nancy.]  When  G  is  the 
grid-plate  conductance  of  the  tube,  r  the 
plate  load,  R  the  grid  resistor,  the 
internal  resistance  between  filament  and 


grid,  s  the  current  giving  unit  gal¬ 
vanometer  deflection,  the  current  sensi¬ 
tivity  S.  that  is  the  deflection  di¬ 
vided  by  the  current  flowing  through 
R  is  given  by  SGR  Up  (r 
Up)  (R  -f-  Up),  riie  voltage  sensitivity 
is  RCp/(R  -|-  Cp)  times  smaller.  This 
latter  factor  tends  to  show  that  when 
R/Cp  is  negative,  the  theoretical  am¬ 
plification  is  very  large  but  the  results 
claimed  by  some  authors  are  difficult  to 
reproduce  in  this  range.  The  u.se  of 
floating  grids  is  also  likely  to  disappoint 
in  work  sustained  over  long  j)eriods. 
For  R  =  lot)  megohms  with  a  tube 
giving  1  ma  per  volt  a  change  of  10 
MAia.  changes  the  plate  current  by  only 


D-c  amplifier.  With  a  galvanometer  of 
2  X  !0'~’  a.  sensitivity,  2  x  10  a.  can 
be  measured 


t)iH  microampere  so  that  the  normal 
plate  current  must  be  compensated  for 
in  precise  work.  The  theoretical  sensi- 
ti\ity  of  a  bridge  circuit  with  two  tubes 
is  only  one-half  of  the  value  obtained 
with  direct  compensation  of  the  gal¬ 
vanometer.  but  it  is  many  times  more 
stable.  allf)wing  the  use  of  a  galva¬ 
nometer  sensitive  to  1  100  Ma.  Drift  is 
caused  by  heat  radiation  from  the  plates 
to  the  filaments.  In  order  to  reduce  the 
iiifluence  of  changes  in  the  supply  volt¬ 
age  it  is  best  to  use  indirectly  heated 


tour-electrode  tubes  in  a  bridge  circuit. 
It  is  somewhat  dilficidt  to  tind  twit  tubes 
which  are  alike,  but  none  of  the  tube-' 
tried  gave  an  ion  current  to  the  grid, 
bused  silica  as  an  insulating  materi.il 
wherever  i)ossible  improves  the  result'. 
— Journal  dc  f'ltw'iiquc  5  .No.  7:  357- 
372.  1934. 


Phase  differences  of  insulating 
materials  used  in  radio 

I  F.  .Mi  i.i.KK  and  ( ).  Zi.nke.  Berlin  In 
stitnte  of  rechnology.)  With  recently 
developed  materials,  such  as  t'alan, 
Fre<iuenta  (these  Digests,  May,  1934) 
and  losses  in  radio  coils  corresponding 
to  a  value  of  R  'pL  e(|ual  to  5/1. (KM),  the 
losses  in  the  coils  are  more  important 
than  those  in  the  tuning  condensers. 
When  the  condenser  is  placed  in  the 
timed  circuit,  it  acts  as  an  ideal  con¬ 
denser  ('  in  series  with  a  resistance  r. 
St)  that  tan  d  -  nr  C,  and  the  voltage 
droj)  at  resonance  in  the  circuit  includ¬ 
ing  the  meter  .1/  is  etpial  to  i  (  R  M 
f  r).  while  with  a  no-lo"  condenser 
tile  current  is  I  and  r  (  R  M  ) 
(I  —  i)/I.  The  accuracy  of  the 
measured  value  r  is  small  when  /  i' 
nearly  etiiial  to  i.  .\t  a  w.ive  length  of 
KM)  m.,  in  a  circuit  having  a  coil  with 
3.14  R  pL  e<|ual  to  1  KM)  and  ("  etinal 
to  150  MMt'.,  an  error  of  3%  in  the  value 
of  the  current  produces  a  possible  error 
of  over  100%  in  tan  d  when  tan  d  is  of 
the  order  of  1/K).(MM)  and  of  over  lOG 
when  tan  d  opials  1  1,(MM).  .\nother 
source  of  error  which  is  never  given 
jiroper  attention  is  the  stray  capacity 
parallel  to  the  condenser.  When  the 
materials  are  inteinled  for  transmitting 
sets  and  tubes,  it  is  important  to  stinly 
the  increase  in  phase  difference  with 
temperature. —  //.  /.  I't'c/iii.  ak.  4* 

145-149.  Mav.  193-1. 


BOOK  REVIEW 


Principles  of 

Rad  io  Communication 

Ry  J.  H.  Morccroft.  Third  edition, 

John  ll’iley  &  Sons,  Inc.,  New  York. 

(1084  pages.  Price  $7.50.) 

Thous.vnds  of  r.\dio  e.n’gineers  have 
been  brought  up  on  Morecroft’s  Prin¬ 
ciples  of  Radio  Communication.  .Xny 
of  these  readers  who  spends  five 
minutes  with  the  Third  Edition  will  .see 
many  changes,  much  new  material  and 
may  note  the  loss  of  some  text  matter 
in  the  earlier  editions  that  has  gone  the 
way  of  the  art ;  it  has  been  eliminated 
in  favor  of  more  recent  practice. 

Morecroft’s  Principles  of  Radio  Com¬ 
munication  has  changed  with  the  grow¬ 
ing  industry  and  the  new  edition  has 
been  largely  revised.  The  new  material 


consist'  of  data  on  cathod."  ray  oscillo¬ 
graphs,  more  up-to-date  information  on 
filters,  iron  core  coils,  electrolytic  con¬ 
densers,  wave  transmission,  shiji-to- 
shore  and  aircraft-to-ground  communi¬ 
cation.  ultra-short  wav.'s,  shielding, 
detection,  piezo-electric  fre(|Uency  con¬ 
trol,  the  magnetron,  nrilti-vibrators. 
multi-function  tubes,  transmission  lines. 
tnicroi)hones.  modulation,  loud  speaker' 
broadcasting  techni(|ue.  antennas  ano 
radiation,  automatic  volume  control, 
superheterodynes,  etc.,  etc. 

“Morecroft’’  has  become  a  book  oi 
1,000  pages  and  every  attempt  has  Ikhmi 
made  to  make  it  up  to  date  and  yet  it  i- 
still  the  book  the  many  engineers  men 
tinned  above  have  become  familiar  with 
It  is  a  fitting  monument  to  its  author, 
whose  genial  personality  and  continuou' 
encouragement  to  young  engineers,  un¬ 
fortunately,  is  no  longer  present. 
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Design  and  use  of  acorn  tubes 

I  (  tuilimiftl  froiii  patjc  2S^  | 

Icad.s.  <,^0(1(1  iiiMilatinii  and  flTirlivc  1»\ -l»a^.^itl,l; 
])Iaa‘d  cl(»sc  to  tlu-  tiihf  trrniinals.  An  rxainplf  of  a  suit- 
ahk*  circuit  arranj^^cincnt  for  an  oscillator  is  shown  in 
i*'i}f.  4.  'I'hc  small  si/c  and  wcij^dit  of  the  tubes  als(» 
make  them  particularly  adaptable  to  the  <lesi|L,m  of  s]K-cial 
apjiaratus  such  as  laboratory  devices. 

Tube  characteristics 

Tentative  characteristics  for  Class  .\  am|)litier  condi¬ 
tions  are  }j[iven  below; 

Heater  volta^'e .  volts 

I  leater  current .  0.  It)  am|)ere 

Plate  voltaj'e  (maximum)  ISO  volts 

(irid  voltaj^je  — 5  volts 

Plate  current  .  4.5  milliamperes 

.\mplitication  factor  .  J5 

Plate  resistance  .  12500  ohms 

Trausconductance  .  200()  mieromhos 

1  he  iuterelectrode  ca])acit:uices  are  as  follows: 

lni)Ut .  1 .0  micromicrofarads 

(  )utput  .  O.tjO  “ 

(Irid-plate  1.40 

These  characteristics  are  the  restilt  of  the  close  spac- 
injjs  made  i)os.sihle  by  the  development  of  a  mamifactur- 
ini;  techniciue  capable  of  an  unusual  dej,'ree  of  i)recision. 
Surprisiujily,  the.se  tuhi's  iu  .s])ite  of  their  small  size  - 
actually  because  of  it — are  remarkably  sturdy. 

.\  ty])ical  ])late  family  is  shown  in  h'i).i.  .V  ()|)erated 
as  a  Class  .\  audio  am])lilier  with  a  load  of  a])i)roximately 
10,000  ohms,  the  tube  delivers  au  uudistorted  power  out¬ 
put  of  120  milliwatts.  .\s  r-f  feedU'ick  oscillators,  such 
tubes  have  heeti  o|K*rated  iu  set-ui)S.  similar  to  that  shown 


COPPER  PLATE  (ground) 


PLATE  VOLTAGE 


_ MICA 

SPACER 


GRID  — ^ 

CONDENSER 


-  HEATER  VOLTAGE 

Fig.  4 — Oscillator  layout.  Flat-typie  leads  form 
effective  by-pass  capacities  close  to  tube  ter¬ 
minals,  a  most  important  pioint. 

in  I*'ij4.  4.  at  wave  lenj^ths  down  to  about  40  centimeters. 

It  is  a  |)leasure  to  acknowledtje  the  coojieration  and 
work  of  Messrs.  S.  M.  Reed  and  H.  R.  Seelen.  of  the 
Racliotron  1  fevelojiment  Factory,  in  the  development  of 
this  tube. 

')!.  .1,  Tlionip.-ion  and  IJ.  M.  lios*-,  Jr.,  “Vacuum  Tubes  of  Small 
Iiimensions  for  I'sc  at  lOxtn-melv  ftiKl)  Krc<|ucncies,”  l*roc. 
I.  n.  K.,  Vol.  L’l,  J>.  IT"?;  Dcct-mbcr,  l!i:{;l. 

•11.  J.  Tbiuniison,  "Tubes  to  Kit  the  Wavelength,"  Klectronics. 
\ugust,  l!):t.!. 

“For  a  concise  ami  ac<'uriite  statement  of  the  principles  involved 
in  such  calculations,  see  1.  Langmuir  and  K.  T.  t’ompton,  “Klec- 
trical  liischarges  in  (iascs.  I’art  11.  Fundamental  I’henomena  in 
Kb-ctrical  Discharges."  Itev.  of  .\lo(i.  i’hys.,  Vt)l.  J,  p.  1!*1;  April. 
r.):tl. 


Radio  set  and  tube  trends 

\Ci>ntinifi'il  from  fiufc  27S\ 

to  this  country  from  h'uro]K‘  rcjMirts  a  rapid  adoption  of 
Poly-iron  inductances  in  hhijjlish,  ( ierman  and  French 
receivers. 

.Such  inductances  may  he  tini  t^ootl  for  this  country, 
that  is,  they  may  he  tiw)  selective.  Here  the  process  of 


English — a.c.-d.c.  super  with  large 
station  scale. 


f^ettinj.(  selectivity  has  been  to  employ  several  stajjes  of 
relatively  low-(J  circuits,  with  the  object  of  cuttinj.^  down 
the  "skirts”  of  the  response  hand  without  too  fjreatly 
attenuatiiif;  the  hijjher  audio  frequencies.  It  is  said  that 
hij'h-fidelity  may  demand  some  such  practice  rather 
than  over-couplinj;  a  sinj^le  high-tjain  pair  of  coils.  In 
the  latter  process  there  may  he  a  loss  of  6  dh,  or  more, 
on  frequencies  very  close  to  the  carrier,  e.g.  100  cycles 
or  lower,  due  to  the  double  resonance  phenomenon. 
.Abroad,  however,  where  (irices  and  license  fees  vary  as 
the  numher  of  tulH*s.  it  is  of  considerable  importance 
to  pack  as  much  of  a  wallop  into  each  individual  stage, 
as  |)ossihle.  Ferrocart  has  an  .American  representative, 
and  may  lie  e.x])ected  to  make  a  determined  effort  to  get 
some  of  the  interinediate-fre(|uency  coil  business. 

Iron-core  coils,  however,  have  the  disadvantage  that 
they  are  made  up  of  air  coils  jmt  on  an  iron  core.  There¬ 
fore  they  must  cost  as  much  as  conventional  air  coils 
plus  the  cost  of  the  core ;  they  will  he  more  exjK’nsive. 
'There  is  also  the  problem  of  uniformity  which  is  already 
well  on  the  way  to  .solution. 

'The  all-wave  feature  has  forced  the  use  of  better  in¬ 
sulation:  the  trend  toward  higher  fretpiencies  will  still 
further  enhance  the  sale  of  low-loss  insulation  for  coil 
forms,  for  conden.ser  frames,  etc.  .And  so  each  new  de- 
veloianent  calls  for  new  techni(|ue.  The  art  never  stands 
still. 


I'.I.h'C'TROXK'S  —  Seftemher,  1924 


<5 


+  NEW  PRODUCTS 

THE  MANUFACTURERS  OFFER 


Loudspeakers 

The  Magnavox  Company,  Fori 
Wayne,  Ind.,  has  introduced  two  new 
models  of  loudspeakers — No.  166,  which 
is  a  6-inch  dynamic  unit,  and  No.  132, 
a  12-inch  dynamic. 

Magnavox  No.  166  has  been  intro¬ 
duced  to  fill  the  need  for  a  6-inch  low- 
price  speaker  with  performance  capa¬ 
bilities  which  are  unusual  as  to  fidelity 
and  sensitivity.  The  overall  diameter 
of  its  cone-housing  is  6|  in.,  and  the 
depth  from  front  to  back  is  3^2  in.,  with 
a  weight  of  maximum  field  coil  accom¬ 
modated,  i  lb.  The  impedance  of  the 
voice  coil  at  400  cycles  is  3.6  ohms. 

Magnavox  No.  132  measures  12i  in. 
in  overall  diameter  of  cone-housing,  and 
is  6i  in.  deep  from  front  to  back.  It 
accommodates  a  maximum  of  IJ  to  1^- 
Ib.  field-coil  weight.  The  impedance  of 
the  voice  coil  at  4(K)  cycles  is  4.5  ohms. 
— Electronics. 


4- 


All-wave  filter 

Two  MODELS  of  all-wave  aerial  Filter- 
izer  systems  have  been  developed  by  the 
Tobe  Deutschmann  Corporation  of  Can¬ 
ton,  Mass.  Features  are :  Practical  and 
inexpensive  installation  requirements, 
all-wave  band  efficiency,  and  great  re¬ 
duction  in  radio  noise  and  interference 
pick-up.  These  all-wave  aerial  kits  are 
readily  adapted  to  one-quarter  wave 
Marconi  or  one-half  wave  Hertz 
aerials. 

One  model  used  is  a  small  line  filter 
for  by-passing  noise  to  ground  present 
on  the  whole  wiring.  Model  34  con¬ 
tains  one  aerial  transformer,  50-ft. 
twisted  pair  weather-proof  transmission 
line,  one  receiver  transformer,  complete 
aerial  and  ground  equipment,  and  power 
line  filter.  Price  $6.95. 

Model  35,  same  as  Model  34  except 
without  aerial  and  ground  equipment 
and  power  line  filter.  List  price  $4.95. 
— Electronics. 


> 

Power-supply  unit 

G-M  Laboratories,  Inc.,  1731  Belmont 
Avenue,  Chicago,  Ill.,  announce  a  new 
power  supply  unit  for  furnishing  very 
thoroughly  filtered  direct  current  from 
1 10-volt  60-cycle  power  lines.  This 
unit,  while  similar  to  other  G-M  power 
supply  units,  is  rated  to  furnish  450 
volts  or  less,  with  a  maximum  direct 
current  of  1(X)  milliamperes. 


The  output  of  an  '83-type  full-wave 
rectifier  tube  is  connected  across  the 
winding  of  a  high-resistance,  wire- 
wound  Type  L  potentiometer  from 
which  any  voltage  from  0  to  450  volts 
may  be  obtained  in  minute  steps.  The 
unit  is  provided  with  a  lock  which  can 
be  set  so  as  to  limit  the  voltage  available 
at  the  terminals,  for  safety  purposes. — 
Electronics. 


Midget  plug 

Cinch  e.nh;ineeks  who  maintain  the 
company  policy  of  ‘‘your  problems  are 
our  problems,”  were  recently  confronted 
by  a  request  for  an  odd-size  plug  “about 
the  size  of  a  (|uarter.”  .\t  the  time  it 
appeared  to  be  an  odd  size — and  was  de¬ 
veloped  under  that  impression.  The  re¬ 
sult  was  entirely  satisfactory  to  the  set 
manufacturer — and  with  that  request 
was  created  the  midget  radio  plug.  It 


is  a  metal  .shielded  midget  plug  designetl 
and  constructed  to  fill  an  immediate 
specific  need,  and  is  now  finding  a  mar¬ 
ket  in  a  long-felt  need  of  other  manufac¬ 
turers.  It  may  be  had  with  two  to  six 
prongs  from  the  maker.  Cinch  Manufac¬ 
turing  Corporation,  2335  \V.  Van  Buren 
.St.,  Chicago,  111.,  which  is  a  subsidiary 
of  United-Carr  Fasteners  Corporation, 
Cambridge,  Mass. — Electronics. 

-f 

Spray-painting  booths 

The  DeVTlbiss  Co.mpany,  Toledo, 
Ohio,  manufacturers  of  spray-painting 
and  finishing  equipment,  •  announce  a 
series  of  direct  exhaust  type  spray 
booths  designed  especially  for  the  pe¬ 


culiar  re(iuirements  encountered  in  tlie 
application  of  "tliK’k.”  These  new  booth>> 
permit  the  concentration  of  spraying 
operations  in  one  location,  prevent  ma¬ 
terial  from  scattering  throughout  fin¬ 
ishing  room,  and  reclaim  all  sprayed 
Hock  not  applied  to  articles  coated. 

Booths  range  in  sizes  from  two  to 
ten  feet  frontal  width.  All  are  equipped 
with  standard  l)e\’ilbiss  direct  type 
exhaust  fans.  Removable  cheese  cloth 
screens  at  rear  of  booths  collect  the 
dock  and  prevent  it  from  passing  tuit 
the  exhaust  pii)e. — Electronics. 

■f 

Engraving  panels  and  parts 

.\lANfFACiT’KERS  interested  in  inexpen¬ 
sively  marking  panels  or  parts  fabri¬ 
cated  from  sheet  bakelite,  fibre,  hard 
rubber  or  similar  materials  will  be  in- 
teresteil  in  a  new  process  ileveloped  by 
the  Synthane  Corporation  of  Oaks, 
Penna. 

The  results  obtained  with  the  new 
‘‘Synthographic”  process,  as  it  is  called, 
compare  favorably  with  engraving  in 
quality.  The  cost  is,  of  course,  much 
lower  than  engraving. 

By  means  of  thi>  process  effects  may 
Ik."  produced  which  are  either  inqK)ssible 
or  impracticable  by  engraving.  For  ex¬ 
ample,  one  may  clnxi.se  certain  colors  or 
combinations  of  colors.  The  intricacy 
of  the  ornament  bears  little  relation  tn 
the  time  or  cost  of  production.  ProjK*rl\ 
applied,  these  letters,  symbols,  trade 
marks  or  other  designs  readily  resi>t 
wear. — Electronics. 

4" 

Microphone  hand-set 

A  NEW  product  from  the  InglewiK)d. 
Cal.,  factory  of  the  Universal  Micro 
phone  Co.  is  a  combination  earphone 
and  microphone  which  is  mounted  simi 
lar  to  French-phone  hand-set.  It  ha^ 
been  designed  for  five-meter  transmit¬ 
ters,  and  also  the  new  five-meter  trans¬ 
ceivers.  Since  such  equipment  is  neces¬ 
sarily  portable,  the  new  combination  is 
extremely  lightweight  and  compact  and 
weighs  but  nine  ounces. 

The  new  product  consists  of  a  high 
output  microphone  in  conjunction  with 
2000-ohm  lightweight  receiver.  There 
is  a  five-foot  cord  terminal  in  three- 
phone  tip  terminals  which  gives  micro¬ 
phone  and  earphone  connection.  The 
handle  is  rubber  covered. — Electronics. 
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Felt-bonded  metal 

Rattles  in  radio  receivers  created  by 
metal-to-nietal  contacts,  and  imperfect 
insulation  with  pads,  rings,  etc.,  which 
may  get  out  of  place  in  assembly  or  in 
use,  are  eliminated  by  a  new  material, 
felt  bonded  metal,  which  consists  of 
sheet  metal  bonded  to  felt  by  a  metal 
bond  which  will  not  separate.  This  ma¬ 
terial  may  be  bent  or  cut  with  no  dam¬ 
age  to  the  bond ;  and  thickness  of  metal 
or  felt  may  be  varied  to  suit  require¬ 
ments. 

The  value  of  felt  in  solving  problems 
of  acoustics  has  long  been  recognized; 
hence,  in  the  construction  of  speakers, 
>ound  chambers,  and  cabinets  this  new 
material  will  be  of  interest  to  the  de¬ 
signing  engineer. 


I-'rom  the  production  angle  felt 
bonded  metal  provides  in  one  unit  of 
material  the  results  heretofore  attained 
through  the  use  of  separate  rings, 
washers,  strips,  and  pads.  It  is  made 
by  the  belters  ('omj)any.  210  South 
.'street,  Hoston.  Mass. — filcclrouics. 


I  Capacity  meter 

lnE  New  “.Me(;oer’’  capacity  meter 
I  being  marketed  by  James  (I.  Biddle  & 

!  (  oinpany,  1211  .\rch  Street,  I’hiladel- 

f  phia,  I’a.,  is  a  portable,  direct-reading, 

I  multi-range  micr«>farad  meter,  which 

I  includes  a  self-contained  source  of  test 

I  current.  To  make  a  test  one  simply 

c(jnnects  the  condenser  or  circuit,  the 
electro-static  capacity  of  which  is  to  lie 
measured,  to  the  terminals,  turns  the 
I  cr.ink  of  the  hand-generator  and  reads 

I'  the  meter  scale  directly  in  microfar- 

*  aiN.  Since  no  outside  source  of  cur¬ 

rent  is  necessary,  the  instrument  may 
be  used  anywhere. 

I  he  “Megger”  capacity  meter  was 
ilevelope'd  especially  for  industrial  use 
by  manufacturers  of  radio  and  other 
ty|)es  of  electrostatic  condensers,  and 
lor  miscellaneous  capacity  measurements 
ill  shop  or  laboratory.  Also  it  should 
have  valuable  applications  in  the  field, 
as  for  example — measuring  the  electro¬ 
static  capacity  of  condensers  used  in 
power  factor  correction. 

1  he  “Megger”  capacity  meter  is 
^'imilar  in  construction  and  appearance 
to  the  well-known  “Megger”  insula¬ 
tion  testing  instruments  and  ground 
testers. — Electronics. 


Aircraft  and 
high-voltage  fuses 

lUK  l.ITTEI.KI’SE  LaIIuK.MoKIES.  4.s()7 
Kavetiswood  .\venue,  Chicago,  111., 
makers  of  speci.il  fuses  for  instrument 
lu'otection,  automobile  ami  radio  use, 
have  now  extended  their  line  into  air¬ 
craft  fuses,  offering  what  is  believed  to 
be  the  only  fuses  in  the  world  designed 
especially  for  aircraft  use.  These  glass- 
enclosed  aircraft  fuses  are  made  in  sizes 
of  1,  2,  3,  5,  10.  15,  20,  25  and  30  am¬ 
peres  rating.  The  voltage  ratings  run 
from  25  to  2,500  volts,  .\ccelerated 
vibration  life-tests  on  one  of  the  weaker 
sizes  of  these  aircraft  Littelfuses  ran 
over  500  hours,  as  against  an  average 
life  of  only  five  minutes  for  the  same 
rating  of  regular  glass-enclosed  fuses 
on  the  market. 

.\nother  specialty  is  the  high-voltage 
1-ittelfuse,  a  renewable  line  of  fuses  for 
operation  in  1,(H)0-,  5,(M)0-  and  10,000- 
volt  ranges,  in  ratings  from  one-si.x- 
teenth  to  2  amperes.  Such  fuses  are 
designed  for  the  protection  of  high- 
voltage  power  amplifiers,  oscillators,  rec¬ 
tifiers.  meters,  etc.,  and  may  be  renewed 
by  the  user  at  negligible  cost. — E^lcc- 
trouic.t. 

■f 

Wide-range  sound-film 
amplifier 

'I'hk  Cates  Radio  \  .SrpiM.Y  Company, 
Ouincy,  111.,  has  develojK'd  a  new  44. \ 
wide-range  sound-film  amplifier  for  the¬ 
atre  use,  w  hich  is  all  a.c.  operated,  using 
no  batteries  whatsoever.  It  is  22  inches 
long  and  16  inches  high,  not  including 
the  additional  height  of  tubes.  I'he  ani- 
plitier  is  so  designed  that  stray  currents 
from  power  transformers  cannot  enter 
the  sensitive  photocell  circuit.  I'he 
tubes  are  out  in  the  ojaMi  to  as.sure  full 
air  circulation,  prolonging  tube  life  and 
making  them  accessible  for  quick 
change  when  necessary. 

The  usual  multiplicity  of  controls  is 
entirely  absent  with  the  44.\  amplifier. 
Only  the  main  volume  control  and 
changeover  switch  prevail.  Above  the 
volume  control  is  a  pilot  light.  Adjust¬ 
ments  for  the  exciter  lamps  and  photo¬ 
cell  voltage  are  on  the  side  of  tlie 
amplifier.  They  are  adjusted  when  in¬ 
stalling  and  then  never  touched. — EJec- 
tronics. 

Audio-f  requency 
test  recordings 

The  Audio-Tone  Oscillator  Com¬ 
pany,  of  1382  Page  Boulevard,  Spring- 
field,  Mass.,  has  announced  a  series  of 
technical  test  records  to  be  added  to 
its  line  of  audio-frequency  test  equip¬ 
ment.  One  such  recording  covers  the 


entire  range  of  frequencies  from  50 
cycles  to  7,000  cycles,  differing  from 
the  usual  frequency  record  in  that  the 
recording  is  continuous  tliroughout  the 
range  of  the  record ;  thus  making  it  po>- 
silde  to  che<'k  the  audio-frequency  char¬ 
acteristic  of  jdionograph  reproducers, 
amplifiers,  loud  speakers,  or  entire  pul)- 
lic  address  systems  continuously  over 
their  frequency  range  and  to  note  any 
variations  which  would  not  be  observed 
with  the  usual  point-to-point  frequency 
check.  An  underlay  voice  recording  an¬ 
nounces  each  important  frequency, 
thereby  identifying  the  frequency  being 
reproduced  and  indicating  the  range  in 
which  occurs  any  variations  in  the 
characteristic  being  checked. 

These  Audio-Tone  test  records  have 
an  accuracy  of  recording  which  agrees 
with  the  average  of  four  types  of  com¬ 
mercial  wax  recorders  with  a  maximum 
deviation  of  1  <lh.  over  the  entire  fre¬ 
quency  range. 

These  records  are  double-face,  12  in. 
and  are  j)riced  at  $3. — Electronics. 

4- 

Compensated  smoke  recorder 

Photo-cell  smoke  density  recorders, 
compensated  for  variations  in  light 
source  intensity  to  give  accurate  records 
of  the  true  relative  smoke  density  at 
;dl  times,  have  l>een  announced  by  the 


DCTCCTING  CYLINOCR  INSTALLED  OPPOSITE 
PROJECTING  CYLINDER 

Bailey  Meter  Company,  Cleveland.  The 
ecpiipment  consists  of  the  receiving  ele¬ 
ment  and  12-in.  chart  recorder  mounted 
on  the  boiler  panel  and  transmitting 
element,  consisting  of  transmitting  ami 
detecting  cylinders  on  opposite  sides  of 
the  breeching  or  flue  gas  passage. 

The  galvanometer  and  electronic  re¬ 
lays  of  the  “Galvatron”  relay  circuit 
are  mounted  on  the  back  of  the  hinged 
chart  panel  of  the  recorder  casing.  Two 
photo-cells  are  employed  as  shown,  con¬ 
nected  to  separate  potentiometers  acting 
in  opposition,  with  their  moving  con¬ 
tacts  tied  through  a  galvanometer. 
When  smoke  passes  through  the  gas 
pas.sage  the  difference  in  current  from 
the  two  cells  causes  the  galvatron  to 
adjust  the  contact  of  one  potentiometer 
until  no  current  passes  through  the  gal¬ 
vanometer.  Movement  of  the  contact  is 
proportional  to  the  smoke  and  is  geared 
to  the  recorder  pen. — Electronics. 
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U.  S.  PATENTS 

IN  THE  FIELD  OF  ELECTRONICS 


Electron  tube  applications 

Altimeter,  Determining  the  distance 
between  two  bodies,  one  of  which  car¬ 
ries  several  capacity  elements.  One  of 
these  capacities  is  moved  with  respect  to 
the  other  and  the  change  in  capacity  as 
a  function  of  distance  is  measured. 
O.  K.  Marvel,  Bendix  Aviation  Corp. 
No.  1,%5.147. 

Vehicle  lighting.  .^n  automobile 
lighting  system  involving  a  vacuum  tube. 


F.  H.  de  Jong,  Philips,  Holland.  Xo. 
1,965,308. 

Flaw  detector.  By  means  of  estab¬ 
lishing  an  electro-magnetic  field  around 
a  conductor  flaws  in  the  conductor  may 
be  detected.  H.  C.  Drake,  Sperry  Prod¬ 
ucts,  Inc.  No.  1,967.812. 

Ignition  system.  \’acuum  tube  gener¬ 
ator  of  high  frequency  oscillations  with 
the  proper  transformer  is  arranged  as  a 


vehicle  ignition  device.  \V.  F.  Cotter 
and  L.  P.  Kongsted,  Lhiited  .\merican 
Bosch.  No.  l,9f)8,930. 

Transparency  meter.  Measuring  the 
transparency  of  newsprint  paper  by 
means  of  diffused  light  and  light  sensi- 


Baumbrucker.  No.  1,967,583. 


Thickness  control.  .\  device  for  cim- 
trolling  the  thickness  of  a  moving  strip 
of  magnetic  material  by  causing  the 
variable  thickness  to  change  the  speed 
of  a  circuit.  11.  W’inne,  (1.  1C  Co. 
No.  1.9()9.53(.. 

Altimeter.  Several  radio  waves  are 
transmitted  from  the  craft  to  the 
groutul.  T  hese  waves  are  of  different 
frecpiency.  The  reflected  wave  from 
the  earth  modifies  the  frecpiency  of  each 
wave  and  determines  the  altitude  of  the 
craft.  K.  F.  W.  .Mexanderson,  (1.1'.  to. 
No.  l,9()q,537. 

Welding  system.  I’sing  an  arc  dis¬ 
charge  device  for  regulating  the  welding 
current.  1C  K.  ICvans,  Washington, 


Smoke  density  recorder.  Light-sensi¬ 
tive  methods  of  measuring  the  density  of 
smoke  and  of  cleaning  gas.  Patents  .No 
!,9()9,62(),  .No.  1,9()9.(>27.  .\.  W.  .Simon, 
L.  C.  Kron  and  11.  Kaymond. 


Cathode.  In  combination,  a  filament 
containing  about  ‘fO  per  cent  nickel.  7.5 
per  cent  in>n  and  a  small  amount  of  a 
deoxidizer  capable  «>f  increasing  the 
strength  of  the  alli»y  ami  its  electrical 
resistance  and  an  electron-emissive 
oxide  coating.  1C  1'.  Lowry,  W  h.i'v  .\1 
Co.  Nt).  1,9(>1,122. 

Grid-controlled  rectifier.  .\  screen 


1).  C.  .No.  l,‘>f'9.5.50. 


VIBRATOR  POWER  SUPPLY  PATENTS 

Through  the  courtesy  of  Wm.  W.  Garstang  of  the  Electronic  Laboratories, 
Inc.,  Indianapolis,  the  following  list  of  patents  relating  to  vibrator  power 
supply  systems  is  presented.  The  devices  and  circuits  covered  by  these 
patents  are  of  interest  at  the  moment  to  auto  radio  engineers,  but  may  con¬ 
ceivably  have  even  wider  application  later — THE  EDITORS. 


Patent  No. 

Date  of 
Issuance 

Date  of 

Filing  Inventor 

Subject  Matter 

345,72(1 

7-20-8(1 

8-10-85  PAKClH.l.K 

X’ihrating  tyjK‘  nu  ifor  —  Show 

4(K),312 

3-2(1-89 

9-  4-88  DAVLS 

armature  eccentric  to  i)ole 

T  hermostat — I'enter  ree<l  with 

527,8.19 

10-23-94 

2-23-94  FAKNllAM 

2  contacts 

.\nnunciat<ir — center  nvd 

5.14..595 

2-19-95 

5-28-94  ATWOOD 

2  outside  contacts 

Bell  ringer 

844.24(1 

2-12-07 

10-21-05  BOPP 

Induction  coil 

84(1.227 

3-  5-07 

1-25-07  .MKNDFL.SON 

X’ihrating  motor — armature 

928.583 

7-20-0'> 

11-11-08  BCKI.INGAMF 

eccentric  to  pole  i)iece 
Vibrating  rectifier  —  center 

1.019.()()8 

3-  5-12 

9-17-08  DFMP.STKK 

reed — 2  outside  contacts 
X'ibrating  rectifier  —  center 

1.051.941 

2-  4-13 

ll-2<)-(W  wool )BK  11  )('.!•: 

reed  out  of  contact  position 
X’ihrating  rectifier — pressure 

1.061.5.50 

5-13-13 

10-  1-08  LAK.S.SON 

contacts 

X’ihrating  motor  — armatnrt 

1.063..3()9 

6-  .1-13 

()-  1-11  McKLKOV 

swings  jrast  pole  piece 
Thermostat 

1.085..393 

1-24-14 

7-22-12  WARD 

X’ibrator  reducing  circuit 

1.128..183 

2-1(1-15 

8-31-14  STKVKN.S 

Induction  coil 

1,131.919 

3-1(1-15 

10-2‘f-(D  FASSLFR 

X’ihrating  rectifier 

1.131.920 

3-16-15 

11-  5-10  FASSLFR 

X’ihrating  rectifier — short  cir¬ 

1.181.21(1 

5-  2-16 

8-12-12  FALKFNTllAL 

cuiting  e'ectro  magnate 
Transfonni’ig  apjjaratns  — 

1.188.157 

(1-20-16 

9-18-14  DKMPSTFR 

adjustable  reeds  and  stop' 
X'ibrating  rectifier — air  gap 

1.207.957 

12-12-16 

10-21-11  McFLROY 

transformer 

Thermostat 

1.296.2(19 

.3-  4-19 

8-  2-17  CRAWFORD 

Converter  circuit — full  wave 

1.311.490 

7-3L19 

5-14-15  BRACKETT 

primary 

X’ibrating  rectifier  —  trans¬ 

1.328.255 

1-20-20 

5-17-19  ANDERSON 

former  type 

X’ibrating  motor — fan 

1.335.837 

4-  6-20 

12-17-18  JACOBSON 

Induction  Ct)il 

1.361.229 

12-7-20 

5-  7-19  CRENSHAW 

X’ibrator  motor  —  armature 

1.418.023 

5-20-22 

6-2.5-15  REISZ 

eccentric  to  pole  piece 
Interrupter  and  rectifier 

1.470.079 

10-  9-23 

1-  .3-21  HOESCHEN 

Thermostat 

1,477.3.50 

12-11-23 

8-  6-20  HOESCHEN 

Thermostat 
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;hh1  anoilr  spared  !>>  a  j^ap 
sliort  to  prcvfiit  na>  ionization  l)y  tlu' 
)iotiMitial  api)lic(l  to  tin-  oltctro<lf>. 
.1.  I).  I.f  Van,  Raytheon.  Xo.  1  5**. 

See  also  Xo.  l,hf»2,15h  to  C'.  <  i.  .Sniitli 
i*n  a  ^^aseons  diseliarne  tnl)e. 

Amplification,  detection,  etc. 

High  power  output  tube.  Method  of 
increasing  the  power  output  of  a  tnlie 
hy  connecting  tlie  grid  of  the  second 
tnlie  to  the  catliode  of  the  first,  whicli 
lias  a  positive  grid  bias.  I'he  sectnid  tube 


Revelation  Patents  1  lidding  Co.  Xo. 
l.'>5‘>.54(). 


Tuning  circuit.  High  freipiency  ainpli- 
tier  with  an  input  network  in  which  both 
inductance  and  condetisir  are  variable 
sinniltaneoiisly  so  that  the  impedance  of 
the  network,  that  is.  the  ratio  between 
/.  and  the  pnxlnct  of  A'  .\  (  varies  in  a 
predetermined  manner.  Paul  M  idler, 
.Siemens  it  llaPke.  Xo.  l.')57.7dt). 

Adjudicated  patents 

( H.  C.  Conn.).  Langmuir  patent,  Xo. 
1,-44.217,  claims  1  and  8;  Xicolson  intent, 
Xo.  1,207,510,  claims  7  and  1.?;  .Vrnold 
jiatent,  -Xo.  1,254,050,  claims  10.  15.  and  lO; 
Xicolson  patent.  Xo.  1,450,412,  claims  7 
and  22;  V  an  der  llijl  imtent.  Xo.  1,470,778. 
claim  7 :  Schoftky  patent.  Xo.  1,527,708, 
claim  1  ;  l.angnmir  iwteiit,  Xo.  1,558,427. 
claims  20,  22.  22.  and  28;  Seiht  i>.'»tent.  Xo. 
l,t>00,102,  claims  1  and  2;  Mitchell  patent, 
Xo.  l,748,02i),  claims  1  and  2;  Langmuir 
reissue  patent.  Xo.  15.278.  claims  1,  2,  8. 
18,  and  41.  .Ml  held  valid  and  infringed. 
Radio  Cor])oration  of  .America  v.  Majestic 
I  tistrihntors.  0  I'.  Snp]).  87. 


Wilson  patent,  Xo.  1.410,5.10,  claim  2 
held  invalid.  Id. 

(I).  C.  Del.)  Miller  patent  Xo.  L7.5tt.- 
(MK)  for  i>iezo-elcctric  oscillator,  patentee 
held  not  first  and  original  inventor  of  sub¬ 
ject  matter.  Miller  v.  Xational  P.roadcast- 
ing  Co.,  0  K.  Supp.  47. 

1,522,858,  L.  A.  Hazeltine,  Method  and 
means  for  neutralizing  cajiacity  coupling 
in  audions.  I).  C..  K.  I).  Pa..  Doc.  0540, 
Hazeltine  Corp.  vs.  .A.  .A.  Kent.  Consent 
decree  discontinuing  hill  and  counter 
claim  without  prejudice,  .Ajiril  24,  1024. 
.Same  D.  C.,  S.  D.  X.  Y.  vs.  K.  15. 
Latham  &  Co.,  I.  Jacobson  (.Audubon 
Music  Shop),  Illoomingdale  Pros.,  Com¬ 
modore  Radio  Corp.,  Cushman  &  Cush¬ 
man,  Inc.,  Davega,  Inc.,  Fanmill  Radio 
Corp.,  (iimbel  Pros.,  Inc.,  L.  M.  (ireen- 
berg,  Inc.,  Heins  &  Polet  Radio  &  Ivlec- 
tric  Supply  Corp.,  P.  Heefer,  Inc.,  J. 
Hoffman,  (Hoffman  Pros.);  Howard 
Radio  Co.  Inc.,  Landay  Pros.,  Inc.,  S. 
Lazarus.  Inc.,  L.  Paumann,  Inc.,  R.  H. 
.Macy  iK:  Co.,  Inc.,  M.  M.  Mandel  (Cuar- 
antee  Phonograph  Co.),  J.  McCreery  iX 
Co..  Inc.,  Oscar’s  Radio  Shop,  Inc., 
Perfection  Radio  Corp.  of  .America,  S. 
.Schwartz  (Sun  Radio  Co.),  Trans-.At- 
lantic  Radio  Stores,  Inc.,  W’althal  IClec- 
tric  Co..  Inc.,  J.  W’anamaker,  X.  Y., 
Inc.:  Vim  Klectric  Co..  Inc.:  Yorkville 
Radio  Co..  Inc.:  K.  J.  Kdmond  &  Co.. 
Inc.;  Y.  Haynes-CIriftin,  Inc.:  R.  Roemer 
Furniture  Co..  Inc.;  City  Radio  Co.,  Inc.; 
Siiear  iV:  Co..  Inc.  Dismissed  with 
lirejudice  (notice  .Ajiril  20,  19.24)  in  each 
of  above  cases. 

1.807.249,  Clark  &  McCann,  Electro¬ 
lytic  device:  1,916.586.  Robinson  &  Col¬ 
lins,  same;  1,925,860,  1,9.28,464,  P.  Robin¬ 
son.  same;  1.948.289,  H.  1.  Danziger, 
Name,  filed  May  17,  19.24,  D.  C..  S.  D. 

( )hio.  \V.  Div.,  Doc.  E  892,  Sprague 
Specialties  Co.  v.  Fdectro  Formation. 
Inc. 

Lt>48,808.  L.  .A.  Hazeltine.  Wave  sig¬ 
naling  system,  D.  C..  F'.  D.  Pa..  Doc. 
5259.  Hazeltine  Corj).  v.  .A.  Kent  Mfg. 
Co.  Consent  decree  discontinuing  suit 
without  prejudice  .Apr.  24,  19.24. 

1.2.21.764,  F'.  Lowenstein,  Telephone 
relay;  1,018,017.  same.  Wireless  tele¬ 
graph  apparatus;  1,402,475,  H.  1). 
.Arnold,  Vacuum  tube  circuit:  1,465,222. 
'ame.  Vacuum  tube  amplifier;  1,40.2.9.22. 
R.  H.  Wilson,  F'lectron  discharge  de¬ 
vice;  1.658.246.  R.  C.  Mathes.  .Ami)lifier 
circuit:  1.521.805.  same.  (Oscillation  gen¬ 
erator:  1.572.274,  P.  .A.  Chamberlain. 
Radio  condenser:  1.596,198,  .S.  Loewe, 
.System  for  generating  oscillations:  1,- 
702,8.22,  \\'.  .S.  Lemmon,  lidectrical  con¬ 
denser;  1.811.095.  H.  J.  Round.  Ther¬ 
mionic  amplifier  and  detector;  1.896,780. 
F'.  P.  Llewellyn,  Modulating  device;  Re. 
18,579,  Pallantine  &  FIull,  Demodulator 
and  method  of  demodulation;  Re. 
18.916.  I.  (i.  .Aceves.  Supply  circuits  for 
radio  sets,  filed  May  18.  19.24,  D.  C..  S. 
D.  X.  Y..  Doc.  F'  78/151.  Radio  Corp.  of 
.America  et  al.  v.  J.  &  L.  Sara  Co..  Inc., 
et  al. 

1,251.277.  .A.  W.  Hull,  Method  of  aud 
means  for  obtaining  constant  direct  cur¬ 
rent  potentials:  1,297,188,  1.  Langmuir. 
System  for  amplifying  variable  currents; 
1,572,274.  P.  .A.  Chamberlain.  Radio  con¬ 
denser;  1,728.879,  Rice  &  Kellogg,  .Am- 
plifving  system,  filed  Mav  5,  19.24,  D.  C., 
S.  D.  Calif.  (Los  Ageles),  Doc.  E  257-C. 
Radio  Corp.  of  America  et  al.  v.  C.  F. 
Sexton  (Radio  Products  Sales  Co.) 


L477.88't 

12  18-22 

1-25-22  .MORSE 

Vibrating  niutur 

L527,79(» 

5-12-25 

0-  1-20  POSS.VRD 

Vibrating  motor  -  armature 
eccentric  to  i>ole  piece 

Lt>7L245 

5-2‘'-28 

4-15-20  KRACS 

F'ull  wave  primary — vibrat¬ 
ing  rectifier 

l.t  >82.748 

9-  4-28 

7-27-22  l-.WER 

Full  wave  rectifying  trans¬ 
former 

Lf>88.82t> 

10  22  -28- 

10-18-2.2  X.VCHOD 

Vibrating  circuit  controller 

L72‘A.22(> 

9-24-2*' 

8-11-27  C.W.VX.Vt.H 

Full  wave  vibrating  rectifier 

1.741.017 

12-24-2' 

1-10-2')  FEH.D 

Interrupter  on  transformer 

1.801,022 

4  14  .21 

t.-25-.20  P()XCF:L 

Power  supply  including  in¬ 
terrupter  and  rectifier  tube 

L81.2..241 

7-  7-21 

5-  7-25  LA  CR  IT  SEX 

.Automatic  control  system 

L81').ol7 

8-18-21 

•)- 12-25  MOSER 

\’ihrating  converter 

1.8.22.474 

11-17-21 

•)-2.2-29  P.LCDW  ( )R  1  11 

Remote  control  apparatus 

1.8.54. 12'J 

12-  1  21 

4-2')-27  LOEWE 

Pendulum  tyjie  interrupter 

L844..502 

2-  ‘>-.22 

2-11-29  FLATOX 

Power  supply  circuit — arti¬ 
ficial  load 

LX4ti.l00 

2-22-22 

11-18-29  C.ROTHF 

X'ihrating  razor 

L84M01 

2-22-22 

11-18-2')  (iROrilF: 

X’ihrating  razor 

1.8.20.848 

2-22  .22 

2-16-29  P.AYXE 

X’ihrating  device 

1 .880.022 

9-27-2] 

1-22-2')  P.OSSART 

V  ibrating  oscillator 

1.' '20. 1.20 

7-25-22 

12-  7-.22  RO(  KWEI.l. 

.Synchronous  interrupter  aud 
rectifier 

L'>2L4f.l 

8-  8-.2.2 

7-.20-.22  C.ARSTAXC. 

Power  supply  using  artifi¬ 
cial  lo.id 

1.' '24,082 

8-22  22 

1-1.2-.22  PARREir 

F'ull  wave  vibrator 

L'>.25,.2f)8 

11-14-.22 

1-27-.20  kf:oc.h 

.Synchronous  interrupter  and 
rectifier-rotary 

L9.25,5()9 

11-14-.22 

1-27-.20  kf:o(iH 

.Synchronous  interrupter  and 
rectifier-vibrating 

L''4.2.182 

1-  9-24 

')-27-.22  MITCHF:LL 

.Series  interruiiter  —  split 
l>rimary 

L' '4.2,240 

1-  9..54 

')-27-.22  I.FLAR 

Plug-in  tyjK'  interrupter 

L"44.487 

1-22-.24 

7-  .2-.22  P.ERTSCHI 

Vibrator  mounted  on  a 
spring 

L'»46..26.2 

2-1.2-.24 

6-  6-.22  PARRET  T 

V’ibrating  type  power  sup- 
l)ly-heatcr  rectifier 

1,9.21.614 

2-20-.24 

2-10-.20  K.VEHXl 

\  ihrating  system  with  R.F. 
choke 

RF.18.9.V. 

9-  5-.22 

4-25-.20  WILSOX 

FOREIGN  PATENTS 

Vibrator  jxiwer  supply  cir¬ 
cuit 

Ilntish 

29.089 

12-20-(V) 

LODGE 

Ignition  coil 

Pritish 

218.78.2 

.Au>trian 

6-26-2<) 

V.ALEXTIXE 

Power  supply  circuit  show¬ 
ing  artificial  load 

12.497 

6-10-02 

JE.AX 

Vibrator  system 

Australian 

V’ibrator  power  supply  cir¬ 

21. .287 

7-22-29 

HOOPER 

cuit 
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CLAROSTAT  KNOW  what  win 


offers  another  new 


A  DROPPING  RESISTOR 
for  AC-DC  Receiving  Sets 

This  new  development — the  result  of  Clarostat’s  long  and 
specialized  experience  in  meeting  tough  specifications — 
gives  initial  protection  to  the  pilot  light  when  the  net 
work  is  cold  and  yet  permits  the  pilot  light  to  operate  at 
its  rated  voltage. 

I'hese  resistor  units  are  made  under  Clarostat’s  well- 
known  precision  methods  and  are  pre-tested  to  Claro¬ 
stat’s  high  standards  of  accuracy.  They  eliminate  those 
costly  comebacks  resulting  from  too  frequent  burning  out 
of  pilot  lights  and  assure  adequate  illumination  of  dials. 

CLAROSTAT  also  offers 

a  new  FIXED  Center  Top  Resistor,  standard  tolerance 
of  10%  or  closer  if  specified.  Special  tolerances  and 
resistances  are  also  available  as  required. 

Any  Low  Wattage 

Resistor  Requirements 

Whatever  your  resistor  requirements,  whether  they  be 
standard  or  special,  Clarostat  is  ready  to  meet  them  and 
assure  quality  performance  with  wirewound-resistors, 
exact,  and  uniform  as  to  values,  yet  at  prices  which  com¬ 
pete  with  carbon. 

Constancy  of  wattage  rating,  noiselessness  and  ease  of 
assembly  are  inherent  in  all  Clarostat  Resistors.  Samples 
will  be  sent  on  request,  if  you  will  write  us  your  require¬ 
ments  on  your  business  letterhead. 

Call  on  Clarostat  for  engineering  service  on  your  require¬ 
ments.  You  can  depend  on  our  manufacturing  facilities 
for  efficient  handling  and  prompt  shipment  of  your  orders 
— in  any  quantity. 

CLAROSTAT  QUALITY  PRODUCTS 

Volume  Controls;  Tone  Con-  ply  Resistors;  Line  Ballasts, 
trols;  Clinch-grip  Flexible  Re-  L  &  T  Pads;  Series  Mixers; 
sisters;  Center  Tap  Resistors;  Constant  Impedence  Devices; 
Metal  Cover  Fixed  Power  Sup-  Standard  Potentiometers. 


CLAROSTAT 

MANUFACTURING  CO.,  Inc. 
285  North  6th  St. 

BROOKLYN,  N.  Y. 


happen  in  the  receiver 

MEASURE  CAPACITANCE 

MATCH  CONDENSERS 
under  operating  conditions 


The  Type  +21  Reactance 
Meter  places  the  coil  or  con¬ 
denser  in  an  oscillating  circuit,  at 
the  frequency  of  use — and  meas¬ 
ures  it  under  operating  conditions. 
Its  uses  include  measurement  of 
coil  and  condensers — adjustment  of 
gangs,  matching  of  coils,  determi¬ 
nation  of  coil  capacitance,  and 
similar  measurements.  It  is  en¬ 
tirely  alternating-current  operated. 

TYPE  421 -A  REACTANCE  METER 
Range:  550-1 500 kilocycles 
125-300  kilocycles 
1 500-4000  kilocycles 


Price:  $445.00 


Dfscrihfd  in  HuUftin  4i4-h 


General  Radio  Company 


Cambridge  A 


Massachusetts 
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U.  S.  PATENTS 

IN  THE  FIELD  OF  ELECTRONICS 


Electron  tube  applications 

Altimeter.  Determining  tlie  distance 
between  two  bodies,  one  of  wliich  car¬ 
ries  several  capacity  elements.  One  of 
these  capacities  is  moved  with  respect  to 
the  other  and  the  change  in  capacity  as 
a  function  of  distance  is  measured. 
O.  K.  Marvel,  Bendix  Aviation  Corp. 
No.  1,965,147. 

Vehicle  lighting.  An  automobile 
lighting  system  involving  a  vacuum  tube. 


F.  H.  de  Jong,  Philips,  Holland.  No. 
1,965,308. 

Flaw  detector.  By  means  of  estab¬ 
lishing  an  electro-magnetic  field  around 
a  conductor  flaws  in  the  conductor  may 
be  detected.  H.  C.  Drake,  Sperry  Prod¬ 
ucts,  Inc.  No.  1,967,812. 

Ignition  system.  X'acuum  tube  gener¬ 
ator  of  high  frequency  oscillations  with 
the  proper  transformer  is  arranged  as  a 


vehicle  ignition  device.  \V.  F.  Cotter 
and  L.  P.  Kongsted,  United  .\merican 
Bosch.  No.  1,968,930. 

Transparency  meter.  Measuring  the 
transparency  of  newsprint  paper  by 
means  of  diffused  light  and  light  sensi- 


Baumbrucker.  No.  1,967,583. 


Thickness  control.  .\  device  for  con¬ 
trolling  the  thickness  of  a  moving  striii 
of  magnetic  material  by  causing  the 
variable  thickness  to  change  the  si>eed 
of  a  circuit.  H.  .\.  Winne,  (I.  IC  C'o. 
No.  1.9()9,53(). 

Altimeter.  Several  radio  waves  are 
transmitted  from  the  craft  to  the 
ground.  These  waves  are  of  ditferent 
frequency.  TTie  reflected  wave  from 
the  earth  modifies  the  freTpiency  of  each 
wave  and  determines  the  altitude  of  the 
craft.  F.  F.  \V.  .\lexanderson,  (i.lC  to. 
No.  1.9(.9.537. 

Welding  system.  Using  an  arc  dis¬ 
charge  device  for  regulating  the  welding 
current.  IC  R.  hivans,  Washington. 
1).  C.  No.  l,6qq.5.5(). 


Smoke  density  recorder.  Light-sensi¬ 
tive  methods  of  measuring  the  density  of 
Miioke  and  of  cleaning  ga^-.  Patents  Nti 
l,9t)9,62(>.  No.  l,9<>9,t)27,  .X.  W.  .Simon, 
L.  U.  Kron  and  H.  Raymond. 


Cathode.  In  cond)ination.  a  filament 
containing  about  60  ))er  cent  nickel,  7.5 
l)er  cent  iron  and  a  small  amount  of  a 
deoxiflizer  capable  of  increasing  the 
strength  of  the  alloy  and  its  electrical 
resistance  and  an  electron-emissive 
oxide  coating.  hi.  h'.  Lowry,  W ICN:  M 
to.  No.  1,9<)L122. 

Grid-controlled  rectifier.  .\  screen 


VIBRATOR  POWER  SUPPLY  PATENTS 

Through  the  courtesy  of  Wni.  W.  Garstang  of  the  Electronic  Laboratories, 
Inc.,  Indianapolis,  the  following  list  of  patents  relating  to  vibrator  power 
supply  systems  is  presented.  The  devices  and  circuits  covered  by  these 
patents  are  of  interest  at  the  moment  to  auto  radio  engineers,  but  may  con¬ 
ceivably  have  even  wider  application  later — THE  EDITORS. 

Date  of  Date  of 


Patent  No. 

Issuance 

Filing 

Inventor 

Subject  Matter 

345,720 

7-20-8(1 

8-10-85 

PARC  IH.I.F 

X'ibrating  t>  iH-mutur — .Show  ^ 
armature  eccentric  to  pole 

4(K).312 

3-2(1-89 

9-  4-88 

DAVIS 

T  hermustat — lenter  reed  with 

2  contact > 

527,839 

10-23-94 

2-23-94 

FARNHAM 

.Xnnunciator — center  rivd 

2  outside  contacts 

5.14,595 

2-19-95 

5-28-94 

ATWOOD 

Bell  ringer 

844,24(1 

2-12-07 

10-21-05 

BOPP 

Induction  coil 

84(1,227 

3-  5-07 

1-25-07 

M KNDKLSON 

X’ibrating  int.tor — armature 
eccentric  to  pole  piece 

928,583 

7-20-(N 

11-11-08 

BURLINTiA.MK 

N’ibrating  rectifier  —  center  i 

reed — 2  outside  contacts  ^ 

1,019,()08 

3-  .5-12 

9-17-08 

DF.MPSTKR 

X’ibrating  rectifier  —  center 
reed  out  of  contact  position 

1,051,941 

2-  4-13 

ll-2‘>-(W 

WOODBRIDC.F 

X'ibrating  rectifier — pressure 
contacts 

1,061,550 

5-1.5-13 

10-  1-08 

LARSSON 

X'ibrating  motor  —  armature 
swing.s  past  ix.le  piece 

l,063,3(i9 

()-  .5-13 

0-  1-11 

McKLROV 

Thernn.strt 

1,085,393 

1-24-14 

7-22-12 

WARD 

X’ibrator  reducing  circuit 

1,128,383 

2-16-15 

8-31-14 

STFVKNS 

IiKluction  coil 

1,131,919 

.5-1(1-15 

10-2'>-09 

FASSLFR 

X’ibrating  rectifier 

1,131,920 

3-16-15 

11-  5-10 

FASSLKR 

X’ibrating  rectifier — short  cir¬ 
cuiting  electro  magnate 

1,181,21(1 

.5-  2-16 

8-12-12 

FALKFNTIIAL 

Transforming  apparatir — 

adjustable  reeds  aiul  stojis 

1,188,1.57 

6-20-16 

9-18-14 

DFMPSTFR 

X’ibrating  rectifier — air  gap  ; 
transformer 

1,207,957 

12-12-16 

10-21-11 

McKLROY 

Thermostat 

1,296,269 

3-  4-19 

8-  2-17 

CRAWFORD 

Converter  circuit — full  wave 
primary 

1,311,490 

7-29-19 

5-14-15 

BRACKETT 

X’ibrating  rectifier  —  trans¬ 
former  type 

1,328,255 

1-20-20 

5-17-19 

ANDERSON 

X’ibrating  motor — fan 

1,335,837 

4-  6-20 

12-17-18 

JACOBSON 

Induction  Coil 

1,361,22‘> 

12-7-20 

5-  7-19 

CRENSHAW 

X'ibrator  motor  —  armature 
eccentric  to  pole  pieci 

1,418,023 

5-20-22 

(.-2.5-15 

REISZ 

Interrupter  and  rectifier 

1,470,079 

10-  9-23 

1-  3-21 

HOESCHEN 

Thermostat 

1,477,3.50 

12-11-23 

8-  6-20 

HOESCHEN 

Thermostat 
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ainl  aiimli-  s|)aic<l  l».\  a  t^ap  >iiltuirntl\ 
slu>rt  t<>  prcvfiit  viai'  i()iii/atit>n  !)>  tiu- 
potfiitial  api)lii’rl  to  tlic  fit  rtro(lt>. 
I.  I).  Lf  \'aii,  Raytlifon.  No. 

Sff  alst)  Xo.  to  C.  t'l.  Smith 

on  a  j^a^fons  discliar^'f  tiil)t'. 

Amplification,  detection,  etc. 

High  power  output  tube.  .Method  of 
increasing  tlie  power  output  of  a  tulie 
hy  conuectiug  tlie  grid  t)f  the  second 
tube  to  the  cathode  t>f  the  first,  whicli 
has  a  positive  griti  hias.  I  lie  second  tul)e 


hax  a  negative  hias.  I'.  I!.  .Macl.aren. 
Revelation  Patents  Hidding  Co.  Xo. 
l.‘>.=i't..34(). 


Tuning  circuit.  High  fretpuncy  ainidi- 
tier  with  an  input  network  in  which  hoth 
inductance  and  condenser  are  variable 
siniultaueously  so  that  the  iiniiedance  of 
the  network,  that  is,  the  ratio  between 
/,  and  the  pnKluct  of  l\  \  (  varies  in  a 
liredetennined  manner.  Paul  M  idler, 
.Siemens  iX  llaNke.  .Xo.  I,d.s7.7d(). 

Adjudicated  patents 

(I).  C.  Conn.).  Langmuir  patent,  Xo. 
1,-44,217,  claims  1  aiul  8;  Xicolsou  i«itent, 
Xo.  1,207,510.  claims  7  and  1.1;  .Xrnold 
patent,  Xo.  1,254,039,  claims  10,  15,  and  10; 
Xicolson  jiatent,  Xo.  1,459,412,  claim.s  7 
and  22;  \'an  der  P.ijl  |>atent,  Xo.  1,479,778, 
claim  7 ;  .Schottky  patent,  Xo.  1,527,708, 
claim  1  ;  Langmuir  latent,  Xo.  1,558.427, 
claims  2(t,  22,  22,  and  28;  Seibt  juitent.  Xo. 
Lt>90,103.  claims  1  and  2;  Mitchell  patent, 
Xo.  1.748,020,  claims  1  and  2;  Langmuir 
reissue  patent,  Xo.  15,278.  claims  1,  2,  8. 
18,  and  41.  .Ml  held  vali«l  and  infringed. 
Radio  Coriioratiou  of  .\merica  v.  M.ajestic 
Distributors,  0  !•'.  Supp.  87. 


Wilson  patent,  -Xo.  1,419.5.10.  claim  2 
held  invalid.  /</. 

(1).  C.  Del.)  .Miller  jiatent  .Xo.  L7.5o.- 
(KK)  for  ]>iezo-electric  oscillator,  patentee 
held  not  first  and  original  inventor  of  sub¬ 
ject  matter.  .Miller  v.  Xational  llroadcast- 
iug  Co.,  6  h.  Supp.  47. 

1,522,858,  L.  A.  Hazeltine,  Method  and 
means  for  neutralizing  capacity  coupling 
in  audions.  D.  C.,  K.  1).  Pa.,  Doc.  (>549, 
Hazeltine  Corp.  vs.  .\.  A.  Kent.  Consent 
decree  discontinuing  hill  and  counter 
claim  without  prejudice,  .Kiiril  24,  1924. 
.Same  D.  C.,  S.  D.  X.  vs.  K.  15. 
Latham  &  Co.,  1.  Jacobson  (.Audubon 
.Music  Shop),  lllooniingdale  Pros.,  Com¬ 
modore  Radio  Corp.,  Cushman  &  Cush¬ 
man,  Inc.,  Davega,  Inc.,  Fanmill  Radio 
Corp.,  (iimbel  Pros.,  Inc.,  L.  M.  Creen- 
l)erg,  Inc.,  Heins  &  Polet  Radio  (t  Fdec- 
tric  Supply  Corp.,  P.  Heefer,  Inc.,  J. 
Hoffman,  (Hoffman  Pros.);  Howard 
Radio  Co.  Inc..  Landay  Pros.,  Inc.,  .S. 
Lazarus.  Inc.,  L.  Paumann,  Inc.,  R.  H. 
Macy  I't  Co.,  Inc.,  M.  M.  Mandel  (Guar¬ 
antee  Phonograph  Co.),  J.  McCreery  8: 
Co.,  Inc.,  Oscar’s  Radio  Shop,  Inc., 
Perfection  Radio  Corp.  of  .America,  S. 
.Schwartz  (Sun  Radio  Co.).  Trans-.At- 
lantic  Radio  Stores,  Inc.,  W'althal  Klec- 
tric  Co..  Inc.,  J.  Wanamaker,  X. 

Inc.;  \’im  Klectric  Co..  Inc.;  A’orkville 
Radio  Co..  Inc.;  K.  J.  Kdmond  &  Co., 
Inc.;  Haynes-Griffin,  Inc.;  R.  Roemer 
h'urniture  Co.,  Inc.;  City  Radio  Co.,  Inc.; 
.Spear  (t  Co..  Inc.  Dismissed  with 
prejudice  (notice  .April  20,  1924)  in  each 
of  above  cases. 

1,807,249,  Clark  &  McCann.  Klectro- 
lytic  device;  1,910,586.  Robin.son  &  Col¬ 
lins.  same;  1,925,800,  1,928,404,  P.  Robin¬ 
son.  same;  1,948.289,  H.  1.  Danziger. 
>ame,  filed  May  17,  1924,  D.  C.,  S.  D. 

( )hio.  \V.  Div.,  Doc.  E  892.  Sprague 
Specialties  Co.  v.  Electro  Formation. 
Inc. 

1.048,808.  L.  .A.  Hazeltine,  Wave  sig¬ 
naling  system,  D.  C.,  E.  D.  Pa.,  Doc. 
5259,  Hazeltine  Corp.  v.  .A.  Kent  Mfg. 
Co.  Consent  decree  discontinuing  suit 
without  prejudice  .Aiir.  24,  1924. 

1.221.704.  I*.  Lowenstein,  Telephone 
relay;  1.618,017,  same.  Wireless  tele¬ 
graph  apparatus;  1,402,475,  H.  D. 
•Arnold,  Vacuum  tube  circuit;  1.405.222. 
same.  Vacuum  tube  amplifier;  1,402.922, 

R.  H.  Wilson.  F'lectron  discharge  de¬ 
vice;  1.058. 24o.  R.  C.  Mathes.  .Amplifier 
circuit;  1.521,805.  same.  (Oscillation  gen¬ 
erator;  1,572,274.  P.  .A.  Chamberlain, 
Radio  condenser;  1.596,198.  S.  I.oevve. 
System  for  generating  oscillations;  1.- 
702.822.  W.  S.  Lemmon.  Electrical  con¬ 
denser;  1,811.095.  H.  J.  Round.  Ther¬ 
mionic  amplifier  and  detector;  1.896,780. 
F.  P.  Llewellyn.  Modulating  device;  Re. 
18,579,  Pallantine  &  Hull.  Demodulator 
and  method  of  demodulation;  Re. 
18.910.  I.  G.  .Aceves.  Su]>ply  circuits  for 
radio  sets,  filed  May  18.  1924.  D.  C..  S. 
D.  X.  V..  Doc.  E  78/151,  Radio  Corp.  of 
.America  et  al.  v.  J.  &  L.  Sara  Co..  Inc., 
et  al. 

1.251.277,  .\.  W.  Hull.  Method  of  and 
means  for  obtaining  constant  direct  cur¬ 
rent  potentials;  1.297,188.  1.  Langmuir. 
.System  for  amplifying  variable  currents; 
1.572,274.  P.  .A.  Chamberlain.  Radio  con¬ 
denser;  1.728.879,  Rice  &  Kellogg,  .Am- 
plifving  system,  filed  Mav  5,  1924,  D.  C.. 

S.  D.  Calif.  (Los  Ageles),  Doc.  E  257-C. 
Radio  Corp.  of  .America  et  al.  v.  C.  F. 
Sexton  (Radio  Products  Sales  Co.) 


L477.88‘> 

12-18-22 

1-25-22 

.M(  )RSE 

X'ibratiug  motor 

L527.79(. 

5-12-25 

0  1-20 

POSS  A  RD 

X’ibrating  motor  -  armature 
eccentric  to  pole  piece 

1.971.245 

5-29-28 

4-15-29 

KRAUS 

I'ull  wave  primary — vibrat¬ 
ing  rectifier 

L^>82.748 

9-  4-28 

7-27-22 

l•.AVKR 

I'ull  wave  rectifying  trans¬ 
former 

L' >88.829 

10  22-28 

10-18-22 

X.A(  HOD 

X'ibratiug  circuit  controller 

L72‘)..I29 

9-24-2') 

8-11-27 

C.AV.\.X.\(.H 

I'ull  wave  vibrating  rectifier 

1.741.017 

1 2-24-2') 

l-10-2») 

FFILD 

Interrujiter  f>n  transformer 

1.801.022 

4-14-21 

9-25-20 

POXCEI. 

Power  supt>ly  including  in¬ 
terrupter  and  rectifier  tube 

1.812..S41 

7-  7-21 

5-  7-25 

LAURITSI.X 

.Automatic  control  system 

L819.M7 

8-18-21 

9-12-25 

MOSER 

Vibrating  converter 

1.822.474 

11-17-21 

')-22-29 

P  LCD  WO  Rill 

Remote  control  apparatus 

L8.54.12'> 

12-  1-21 

4-2')-27 

LOEWE 

Pendulum  tyjie  interrupter 

L844..502 

2-  ')-22 

2-11-29 

IC.ATf  )X 

Power  sujiply  circuit — arti¬ 
ficial  load 

1.849.1(Ml 

2-22-22 

11-18-29 

(iROTHK 

X'ibrating  razor 

1.849.101 

2-22-22 

H- 18-29 

(iROTHE 

X’ibrating  razor 

1.8.s((.848 

2-22-22 

2-16-29 

PAVXE 

X’ibrating  device 

1 .88().().52 

‘)-27-22 

l-22-2<) 

POSSART 

X'ibrating  oscillator 

1.920.1.50 

7-25-22 

12-  7-22 

ROC  KWEI.l. 

.Synchronous  interrupter  and 
rectifier 

L92L4nl 

8-  8-.H 

7-20-22 

G.ARST.XXt; 

Power  supjdy  using  artifi¬ 
cial  load 

1.924.082 

8-22-22 

1-12-.I2 

P.XRRETT 

I'ull  wave  vibrator 

1.925..5f>8 

ll-14-.)2 

1-27-20 

KE(  )GH 

.Synchronous  interrupter  and 
recti  fier-rotarv 

1.925.569 

11-14-.I2 

1-27-20 

KEOGH 

.Synchronous  interruiiter  and 
rectifier-vibrating 

1.942.182 

1-  ')-.)4 

9-27-22 

.mitchi:ll 

.Series  interrupter  —  split 
primary 

1.942.240 

1-  9-.I4 

')-27-22 

LEAR 

Plug-in  ty]K'  interrupter 

1.944,487 

1-2.L.I4 

7-  2-22 

PERTSCIH 

X’ibrator  mounted  on  a 
spring 

1.946.562 

2-12-.)4 

6-  6  .22 

PAR RETT 

X'ibrating  tyi>e  power  sup- 
plv-heater  rectifier 

1.951.614 

2-20-24 

2-10-.20 

K.XEHXl 

X'ibrating  system  with  R.F. 
choke 

RE18.9.I6 

9-  5-.I2 

4-25-.20 

WH.SOX 

X'ibrator  power  supply  cir¬ 
cuit 

FOREIGN  PATENTS 


Pritish 


29.089 

Pritish 

12-2()-n(. 

LODGE 

Ignition  coil 

218.785 

.Austrian 

6-26-2<) 

VALEXTIXE 

Power  supply  circuit  show¬ 
ing  artificial  load 

12.497 

6-10-02 

JEAX 

X'ibrator  system 

•Australian 

X'ibrator  power  supply  cir¬ 

21. .287 

7-22-29 

HOOPER 

cuit 
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CLAROSTAT  KNOW  what  win 


offers  another  new 


[DROPPING  RESISTOR 
for  AC-DC  Receiving  Sets 

This  new  development — the  result  of  Clarostat’s  long  and 
specialized  experience  in  meeting  tough  specifications — 
gives  initial  protection  to  the  pilot  light  when  the  net 
work  is  cold  and  yet  permits  the  pilot  light  to  operate  at 
its  rated  voltage. 

These  resistor  units  are  made  under  Clarostat’s  well- 
known  precision  methods  and  are  pre-tested  to  Claro¬ 
stat’s  high  standards  of  accuracy.  They  eliminate  those 
costly  comebacks  resulting  from  too  frequent  burning  out 
of  pilot  lights  and  assure  adequate  illumination  of  dials. 

CLAROSTAT  also  offers 

a  new  FIXED  Center  Top  Resistor,  standard  tolerance 
of  10%  or  closer  if  specified.  Special  tolerances  and 
resistances  are  also  available  as  required. 

Any  Low  Wattage 

Resistor  Requirements 

Whatever  your  resistor  requirements,  whether  they  be 
standard  or  special,  Clarostat  is  ready  to  meet  them  and 
assure  quality  performance  with  wirewound-resistors, 
exact,  and  uniform  as  to  values,  yet  at  prices  which  com¬ 
pete  with  carbon. 

Constancy  of  wattage  rating,  noiselessness  and  ease  of 
assembly  are  inherent  in  all  Clarostat  Resistors.  Samples 
will  be  sent  on  request,  if  you  will  write  us  your  require¬ 
ments  on  your  business  letterhead. 

Call  on  Clarostat  for  engineering  service  on  your  require¬ 
ments.  You  can  depend  on  our  manufacturing  facilities 
for  efficient  handling  and  prompt  shipment  of  your  orders 
— in  any  quantity. 

CLAROSTAT  QUALITY  PRODUCTS 

Volume  Controls:  Tone  Con-  ply  Resistors;  Line  Ballasts, 
trols;  Clinch-grip  Flexible  Re-  L  &  T  Pads;  Series  Mixers; 
sistors;  Center  Tap  Resistors;  Constant  impedence  Devices; 
Metal  Cover  Fixed  Power  Sup-  Standard  Potentiometers. 


CLAROSTAT 

MANUFACTURING  CO.,  Inc. 
North  6th  St. 

BROOKLYN,  N.  Y. 


happen  in  the  receiver 

MEASURE  CAPACITANCE 

MATCH  CONDENSERS 
under  operating  conditions 


The  Type  421  Reactance 
Meter  places  the  coil  or  con¬ 
denser  in  an  oscillating  circuit,  at 
the  frequency  of  use — and  meas¬ 
ures  it  under  operating  conditions. 
Its  uses  include  measurement  of 
coil  and  condensers — adjustment  of 
gangs,  matching  of  coils,  determi¬ 
nation  of  coil  capacitance,  and 
similar  measurements.  It  is  en¬ 
tirely  alternating-current  operated. 

TYPE  42I.A  REACTANCE  METHR 
Range:  550-1 500 kilocycles 
125-300  kilocycles 
1 500-4000  kilocycles 

Price:  $445.00 


Drsrrihrd  in  Kullftin  4i4-K 


General  Radio  Company 


Cambridge  A 


Massachusetts 
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Assignments  officioHv  ratified  b>  the 
International  Radio  Conference  at 
Madrid,  effective  June  13,1934  ana 
continuirtg  unti  1  1939 


I  10.05  -  56.20  I  i  %  80  -158~|  [] 


CLASS 

Of 

SERVICE 

frequency 

IN 

KILOCYCLES 

Point- 

to 

|Point 

10.05 

V, 

V 

U 

VP 

17.60 

>0C-W^ 

17.80 

16.00 

f-p':’;- 

18.20 

18.40 

^Gov^ 

I8  60' 

■•■P-P’.  • 

18.80 

to 

J.9.6Q 

19.60 

_  Po  1  n  t  * ' 

■  to 
.'Point 

00 
to  5 

22  75 

^ov.^: 

23  00 

23.25 

to 

23.75 

2400 

'Point; 

to  ■ 
■Pointl 

24.25 

to 

25.90 

ioov  ^ 

26.20 

fpoint ; 

*•  to 
;Potn+  ■- 

26  50 

5 

28.30 

*Gov,)^ 

28.60 

;"•>  p  '  - 

28.90 

fo 

30.20 

JGov.^ 

3060 

'•.‘p-p’:'- 

3t.00  < 
< 

32.20 

Jgov  ^ 

32  60 

33.00 

33.40 

33.80 

.•Point;! 
i  to 

'.foint  ■ 

34.20 

to  2 

37  80 

^OV  <9; 

38.20 

:[Pom+  ■ 

.  ^0 
jPoint  -  ^ 

38  60 

to  ? 

42.20 

42.70 

Point  ■ 
.to  ■ 
Fomf 

43.20 

to  3 

4  5.70 

Bov.^ 

46.20 

Point' 
to  ;; 
Point., 

46.70„ 

to  1 

X 

O 

oTt 

53.20“ 

povj^ 

53.80 

54.40 

to 

55.60 

Ifcovi^ 

56.20 

"P  P  ■ 

56.80 

57.40 

XGov.'^- 

58.00 

p.p;.- 

58.60 

to 

o 

63.60 

■1-Gov.';^ 

64.40 

.■;P-P. 

65.20 

L<0ov.:: 

66.00 

p.p;’ 

66.00 

to  S 

74  00 

.-.GOV.^;, 

74.80 

'.'.P:P:-‘ 

75.60 

to  3 

82.00 

^Gov.%^ 

82.80 

•^VPk:' 

83  (.0^ 

to  1 

6 

m 

9  3.20“ 

?&ov.|? 

94.00 

'.•’p-'p; . . 

94.00 

to 

98.80 

COovx 

100 

;P-p  . 

101 

102 

p-p-. . 

103 

104 

L.-CT6-'-: 

105 

^ov.^ 

106 

ICTG  kl 

107 

^Gov.^ 

108 

[;ctg~7:- 

109 

to 

112 

^OV.^ 

113 

rLCTGk 

114 

Sgov.5: 

115 

ilCTG  li 

116 

to 

119 

&ov|CTG 

120 

^CTG^ 

121 

122 

173 

to 

127 

[^Gov.g 

126 

ifcTO^ 

129 

to 

131 

'132 

&ov.|CTG 

133 

ifc'fo^-ri 

134  „, 

to  1 

1 

141  ® 

142 

stgIctg 

143 

144 

?fTGfy 

146 

to 

150 

151 

+0 

154 

6ov.^TG 

155 

ilffG"?? 

156 

to 

158 

159 


JOV 


CTG 


6ov 


P-P 

&ov|P-p' 


sr& 


rH 


0 

7^. 


PS 


p-p 


p-p 


Gov.>^ 


Gov|P-P 


0ov,|P-P 

^>Gov  "li;, 


Tp- 


Pov 


^ov.  ^ 


1-368  -  515  2  L  549  -  1548  I  j  !550-2136~l  |  2184  -  7728  \  ["2732-^1  50~1 


159 


1  60 


161 


to 
I  n  = 


I  /2 


1/3 


174 


I  75 


1  76 
to 
I  79 


180 


181 

to 

184 


185 


186 

to 

189 


190 


19  1 


192 


193 


'94 


195 
to  9 
204 


205 


206 


207 


209 


209 


210 


211 


212 


213 


214 


216 
to  o 


224 


225 


226 


271 


272 


274 


281 


282 


to 


332 


333 


334, 


353' 


3  54 


355 


LAG  I  lAgriculture 
fen  'fire  (mg  ring 


I  AM  1  'Amateur 
1  6E  I  'Ggophysical 


<;  Gov."' 

to 

C' 

368 

369 

to 

374 

bov|[Ts|AV 

375 

376„ 

V 

to  1 
5 
C 

390i£? 

CTG  - 

392 

stgIctg 

394 

il.Gov 

39  6 

39  0 

:  STG: 

400 

402 

404 

■■■  c 

T 

G 

406 

408 

stsEtJw 

4  1  0 

4  I  7 

AV 

4  14 

416 

;-^c 

’  T  . . : 

i-yQ.  YCL 

4  1  8 

tc 

422 

424 

iTGiCT45<N 

425 

426 

si  Bov.  7. 

428 

1  C  ■ 

T 

-ir  ^ 

4  30 

432 

[:i&ov.S 

4  34 

,■  -C 
-  -  T  •  . 

436 

438 

^Gov.;^; 

440 

rCTo;; 

44  2 

444 

ss'-S? 

446 

L^CTOr 

448 

4  50 

::CT6!> 

452 

7&|sri|te 

454 

456 

AV 

45  7 

458 

c  ■---  - 

■*  t:  ” 

:K6  :X> 

460 

462 

464 

.CTG  ; 

466 

;!stg 

468 

470 

c 

-  T  . 

472 

474 

do  |Gov 

476 

4-8 

£gov3 

480 

-L-^C 

482 

484 

486 

top 

498 

n^G|sT«(Ba 

500 

502 

to  P 

514 

w  u  X’ 

lil 

4^ 

C 

C 

to  1 
m 

>-7 

V 


549 

1 

550 

to  ^ 

630 

■  BC 

640 

to 

680 

Comaoici 

690 

BC 

700 

to 

720 

Lonadg 

730 

Y  BC 

74  0 

to 

770 

'.BR"; 

780 

BC  -x' 

V  V  : 

790 

to 

830 

Conoda 

840 

YBC;:-: 

850 

to 

870 

!>b^v 

880 

to 

900 

Canaota 

910 

BR  , 

920 

to 

950 

Canoidtfi 

960 

:  BC  .-■ 

Ly.'XX 

970 
to  ? 
1000~ 

L.'BR.X 

1010 

■!bc^ 

1020 

Canada 

1030 

.  1 

o.BCX 
-Lv  X 

xxx"^ 

1040 

CD 

M  10 

1120 

y  y  -:  N 

1^1 

■  L^ 

1130 

to  P 

1190 

1200 

L 

1210 

XX.c^ 

1220 

to  g 

1300 

xblV, 

131.0 

1320 
to  g 
1360 

1370 

N' 

XBr^ 

iSfio 

+0  g 
1410 

1420 

^sBrX 

.X 

X.'XX: 

1430 

to 

1490 

1500 

1504 

to  P 

1528 

1530 

1532 
to  0 
1548 

I  A\,  1  Aviotion 

Government 


BE 


BE 


l^Gov  . 


p 

s 

PM  I  PS 

PMjPSlGE 


M 


BP 


PS  BP 


PS  EX 


EX 


BP  . . 

PS  I  BP 


ps|ge|fi 


PS  fl 


PS  BP 


BP 


GE 


PS 


PS 


PM 


GE 


PS 
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1562 
to  J) 
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1572 


1576 
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to 

1588 
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to 
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1608 


1612 
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1620 


1624 


1628 


1632 


1636 


1640 


1644 


1640 
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1666 


1672 


1676 


1680 

to 
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1700 


1704 

to 

1712 
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to 
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TV 

TV  IBP 


TV 


Tv.  |Go 


TV 


TV 


P 

Gov 


■7^ 


SH 


'  BP'’ 


SH 
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2008 

to 
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2024 
to  j 
2048 


2052 


2056 


2060 


2064 

to 

2084 
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2092 


2096 
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2104 
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to  o' 
o 

2144 
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2152 
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to 

a,’ 
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BP 

21S8 
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2200 

2206 

2212 
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6ov|P  P 

2252 
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to  £r 

2300 
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2304 

PM 

2306 

*6  P 

2332 

Gov  |PM 

2336 

PM 

2340 
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Gov  |PM 

2384 

P 

M 

2388 

2392 

E 

X 
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PM 
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PM 

2440 
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2480 

Gov. 

PM 
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PS 

PM 
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o 
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2600 
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to  g 

2652 
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to  g 

2704 

A 

2700 
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AV 
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E 

2724 

4 
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AV 
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S 

H 

C 
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AV 
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T 

V 
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TV 
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TV 
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T 
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T 
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AV 
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Av 
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AV 
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Av 
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A 

V 
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AV 
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A 

V 
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A 

V 
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AV 
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A 

V 

S 

T 

G 

G 

0 

V. 
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AV 
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31 
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to 
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AV 

to 
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to 

Co 

to 
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3235 

• 

Gov,  3815 

A 
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V 

3245 

rf 

to 

AO 

3250 
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A 
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£X 
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V 
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to 
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P 
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to 
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to 

< 
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1 
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1 
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to 
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3335 

1 
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to 
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LV7  G 

4|50 

3610 

vJIS  415-5 

IGov, 

3615 

yCi  4160 

i  ^ 
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■ 
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‘ 

to 
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^Gc 
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to 
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7  3b 
740 

7  44 
746 
752 
7  56 
.  760 
7  64 
+o  31 
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7  66 
792 
7  96 


GovJ  AV  I  3  I  5  5* 


Av 


3160 

to  3, 
318  5' 


Gov  I  AV  I 


3190 


3195 


t  o  00 1 


826 

832 

’836 

840 

844 

848 
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880 

884 
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to 
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916 
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to 


00 


005 
010 
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020 
025 
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035 
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045 
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065 
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095 
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15 
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to 
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3200 

t'o 

5215 


3220 

to 

3235 
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3246 


AO 
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3255 
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jov|  AV  I  3265 
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952 
956 
9  60 
964 
968 
to  ^ 

980 
984 

981 
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996  \1 
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P-P 


3270 
to  0 
3290 


P-P- 


3300 

to 

331  5 


AV 


3320 


3325 


P-P. 


3330 


3335 


.  Gov.T 


3340* 


to 


3410 


OovlAV.  1  3415 


AV, 


3420 
to 

3440 

GovJ  Av  1  3445 


GovJ  AV  I  347  5 


AV  I  3480 

GovIAV  54'85 


AV 


3450 
to  5 
3470 
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349  5 
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[Gov]  350  5 


35ia 

to 
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|GovJ  5535 


3540 

to 


3580 


iGov]  3585 


3590 

to 

3610 


3615 


3620 

to 
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IGov.I  366 


3670 

to 

3690 
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to 
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^  3725 
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Gov 


IGov 


(Gov 


3730 

to 

3750 


5755 
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to 

3780 


3785 


3790 

to 

3810 


3815 
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to 


3840 


3846 


3850 

to 

3860 


3865 


5870 

to 


3900 


3905 

TTTo 


to 

39  30 


3935 


3940 

to 


3960 


3965 


3970 

to 

3980 


3985 


8* 


XGov.X 


■"Gov.- 


iTGltvlCTG 


Gov.v 


P  . : 

to ; ; 
P 


‘.-Oovl- 


AV 


3990 

to 

4000 


4005 


4010 


4015 

to« 

4035 


4040 


4045 

to  2 
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4095 
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410  5 
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!Gov 


:ST6:-f- 
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P  ; 

•to- 

P 


:gov.-; 


XG  o  V. 


4110 

to 

126 


4130 


■135 


4140 


4145 


41  60 


4156 


4  160 

to 

4170 


4  1  7J5 

to 


4185 


4  I  90 


4  196 


4200 


4206 


421 

to 

4230 


4235 


4240  -  477^  1 

4780  -  5410  1 

4 

240 

r:-5^Vrt  4 

780 

AG  4 

24  5 

^CTG.'i 

4 

250 

4 

5^6 ov.-;  4 

255 

E  4 

795  1 

•.*p-p:  4 

260 

X  4 

800 

^Gov.^-S  4 

265 

'  P-P-.-;  4 

805 

270 

4 

810  J 

CTL 

to 

y 

1290 

cl 

1295 

+  0 

1310 

1910*^'' 

1315 

A 

1916  1 

to 

V 

1920 

4330 

1925  1 

AV 

4335 

1930 

4340 

1935  1 

AV 

to  1 

to  2 

4955 

4960  1 

4360 

A  _ 

4965  1 

4366 

V 

4970  1 

NGov.  - 

io^ 

4390 

4975  C 

.-P-P.  ■ 

4395 

4995  V 

4  400 

SGov.is 

5000  t 

-STL:- 

to 

5005  g 

4426 

’  J’-T-""-  . ' 

4430 

+  0  c| 

4436 

fo 

5070 

4445 

5075 

4450” 

'  P 

5080 

+  0 

5085 

4476 

topi 

AV 

4480 

4485  " 

5115 

4490  1 

A 

5120  I 

AV 

4495  X 

V 

5125] 

4500  ^ 

5130  1 

4505  ^ 

to  o| 

4510 

:^Gov^ 

4515 

5175 

4520 

5180 

KGov.^ 

4525 

■p-p. 

to  1 

4530 

5190 

^■■p-p' 

to 

5195 

4555 

to  1 

4560 

5220 

iGov/^ 

4565 

5225 

4570 

;p-p , 

to 

.  5250 

5255 

4605 

5260 

GovJ 

4610 

•.;P-P. 

to 

4615 

■;  5270 

to  tn 

5275  1 

4640 

••  5260 

4645 

.'.p-p: 

to  -p 

:■  4660 

.'■p-p: 

to  S 

;  6320 

5325 

•;  4685 

5330 

4690 

/  5335 

+  0 

.p-p 

•/  to 

4700 

6360 

PR 

4705 

AG 

5365 

47  10 

'■■p-p 

5370 

•  4715 

A 

5375 

:;P-P 

+0 

V 

5380 

■;  4735 
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A 
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to 

V 

4745 

5400 

4750 

AV 
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to 
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:STG 


iT&lAVlCTG 


STG 


GovlCTG 


CTG--^ 


Govj  Av 


AV 


AV 


to 

5500 


g-.Istg 


5505 

to 

5515 


5520 

552^” 

to 

5535 


ctg” 

GOvIctG 


5540 


Gov. 


5645 

to 

5565 


5670 

to 

5595 


5600 

5605 


to 

562  5 


5630 


5635 


5640 

to 


GOV.-3 


6235 


6240 


6250 


to 

6280 


6290 

6300 


CTG- 


IcTG 


to 

6320 


C 

--  T  - 


^Gov. 


CTG 


:  C 
T.- 
G 


CTG 


5700 

to 

57  15 


■P  P: 


P-P- 


P-P 


!^Gov.^ 


5695 


Gov.lCTL 


5720 


5725 

to 

5745 


5750 


5755 


to  9 


PR 


PR 


GovjCTL 


Sov.lCTL 


AV 


SovJ  A 


Gov  I  A 


5840 


584  6 

to 

5855 


5860 


5866 


5870 
7o  o1 


^ov.^ 


Govj 


5915 


P-P 


RE 


RE 


STG 


ilCjlvIcTG 


STG 


b(^.|STG 


to 

5990 


599  5 


6000 


6010 

to 


AV 


6330 


GovJP-p]  7  330 


6340 


6350 


6355 


6360 

to 

6380 


6365 


6390 


6400 


6405 


6410 


64  20 
to 


6440 


6445 


64  50 


6460 


6465 


to 


7300 


IGovXl  7305 


7310 


7320 


7340! 

to 

7380 


GovJ^  7385 


7390 


P  P. 


7450 


/455 


XGov> 

r  PjGov.l  74fo0 


'.P-P- 


74  70 
to 

7490 


7500 


P-P’. 


7510 

tc 


7530 


■IGov.; 

^vl 
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6470 


6475 
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6500 
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to 

6530 


6540 


6550 

to 

6590 


6600 

to 

6620 
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GovJjAV^ 

gOov-^ 

Gov.lSTL 


^Gov..^ 


61  10 


6120 


6130 

to 

6150 


6200 
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6220 


62  30 


6626 


AV  kovl  8010 


6630 


6635 


6640 


6645 


6650 


6655  1^ 


6660 


SGov.^ 

6665  1 

SovlSTL 

6670 

•v.p-p:-. 

6680  1 

^Gov.^^ 

6690  1 
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■'.  P  P;'. 

to 
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s' 
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691  o'! 
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69  50 
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•  .-^GOV 
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i 

69  80 
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6990 

am 

7000 
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P  P. 


to 

7640 


7b45 
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7670 
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7690 


+0  c 


8000 


AV 


8020 
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8030 

to 

8060 


8070 
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00901 
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82001 


.;GovS  8210 


AV 
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STG 
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to; 


.  ;Gov. 
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to 
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to 
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to 
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m 
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?00 

MO 

?20 

’30 

'fO 

!70 

!80 

'90 

iOO 

MO 

120 

;30 

'40 

'50 

.60 

70 

o 

00 


I  “^Sbo  -  12135  I  1 12255-13585  |  113990  -  16620  I  j  1664  0  -  20125  | 


;  8410 
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to 

8460 
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to 
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to 
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to 

0620 
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8630 

■  S.-:-. 
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E 
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X 
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:CTG 
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to 
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•p-p  ■ 
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to 
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to 
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:  P.'P 
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to 

8000 

STL 
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to 

8850 
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to 
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.P-P.; 
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to 
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9285 
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RE 
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to 
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to 
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P 
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Av 

12530 
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